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1.0 INTRODUCTION

Radian Corporation has been retained by Lincoln Property Company
(LPC) to provide several technical and engineering support services related to
the occurrence of hydrocarbons in the subsurface at the 100 Congress Avenue
site, Austin, Texas. At the request of LPC, Radian has analyzed samples of
groundwater from the site and has performed laboratory and field treatibility
tests on groundwater from the site. The objective of these efforts has been
to develop recommendations for appropriate management of groundwater which is

being pumped from the excavation at the site.

LPC has coordinated with several state and local agencies regarding
the proper management of the groundwater and hydrocarbon material from the
site. This report documents the results of chemical analyses and treatibility
studies performed on groundwater at the site and presents Radian's

recommendations for treatment and monitoring of groundwater from the site.
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2,0 GROUND-WATER CONDITIONS AT THE 100 CONGRESS AVENUE SITE

Groundwater at the 100 Congress Avenue site occurs in a thin zone at
the base of the alluvium of the Colorado River. The bedrock below the
alluvium is Austin Chalk and Eagle Ford Shale. The relationships of the
alluvium, bedrock, and groundwater are shown diagramatically in Figures 2-1
and 2-2. There relationships have been established based on reconnaissance

field observations and examination of drilling logs rather than detailed

'mapping.

2.1 Ground-Water Quality

Samples of groundwater were collected from the site and analyzed for
priority pollutants and general water quality parameters in July and November
1985, and in February 1986. Samples of the seepage water contaminated with
coal tar residues were first obtained from the face of the excavation in July
1985. After its discovery, the contaminated water seeping into the construc-
tion site was collected in a 22,000 gallon "FRAC" tank. Subsequ.nt samples
collected from the "FRAC" tank in November 1985 and February 1986 were also
analyzed for priority pollutants and water quality parameters. Table 2-1
(first three columns) provides a summary of the analytical results for the
water samples collected over this period. Léboratbry analytical data sheets
for these analyses are included as Appendix B. The specific organic compounds
found are typical at coal tars and include polynuclear aromatic hydrocarbon
compounds. Table 2-1 (last two columns) also shows the water quality of
effluent samples after bench and pilot scale treatment tests were performed
using carbon filtration. The effluent sample analyses are discussed in

subsequent sections of this report.

As can be seen from Table 2-1, the quality of the ground water has
improved since it was discovered seeping into the pit in July 1985 to the
point that in February 1986, the organic compounds typical of coal tar resi-

dues are no longer present at the limits of analytical detection. The

2-1
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Figure 2-1, Inferred bedrock relationships at the 100 Congress Avenue Site ——
Plan View.
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drilling logs. The exact
relationship of the water
table to the bedrock contacts
has not been determined.

Figure 2-2. Inferred bedrock relationships at the 100 Congress Avenue Site --
Cross Section View. '
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TABLE 2-1. COMPARISON OF WATER QUALITY OF GROUND WATER AT 100 CONGRESS AVENUE
(JULY 1985 TO FEBRUARY 1986) AND AFTER LABORATORY AND FIELD
TREATABILITY TESTS '

—

From Carbon From Carbon

_ From Pit From FRAC Tank From FRAC Tank Bed Effluent Bed Effluent
7/85 10/85 2/86 10/85 1/86

Parameters (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Total Volatile 11.2 0.10 ND ND ND
Organic
Compounds
(EPA Method 624)
Total Base/Neutral 56,2 0.05 ND ND ND
Organic Compounds
(EPA Method 625)
Total Acid Fraction ND ND ND ND ND
Organic Compounds
(EPA Method 625A)
coD - 110 21 7 15
BOD - 4 12 1 7
pH . 7.3 8.2 8.8 8.2 8.7

1Bench Scale Test
3Pilot Scale (Field) Test
ND = Not Detected

Nviay
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substantial reduction in contaminant concentrations is apparently due to two

factors: 1) the initial seepage was more contaminated than the seepage which

is now appearing in the excavation pit; and 2) the coal tar contaminants are
mostly in the form of insoluble tar particles which sink to the bottom of the
storage tank and are, therefore, removed by settling. The proposed treatment

system for this water is designed to teke advantage of these factors.

2.2 Ground-Water Quantity

Seepage water at the 100 Congress Avenue site has been collected and
disposed by LPC since it was discovered in early July 1985 by trucking the
water off-gite to injection wells. The actual records of this ‘contract
hauling provide an estimate of the flows that must be handled by the treatment

system.

An analysis of these records indicate that the average flow rate
into the construction site over the period from 1 August 1985 through 31
January 1986 is approximately 6,100 gallons per day and that daily inflows
range from 439 gallons per day to 55,957 gallons per day over this period. A

summary of the daily inflow values is shown graphically in Figure 2-3,

Using the data presented in Figure 2-3 it is possible to determine
the storage capacity and the treatment rate which is required to store and
treat all of the ground-water inflows. One of the most.commonly used methods

to determine storage requirements is by mass-curve analysis. This method

evaluates the cumulative deficiency between inflow (ground-water seepage) and

outflow (treatment rate) and selects the maximum cumulative value as the

required storage.

The results of this procedure are presented as Table 2-2, which has
six columns of data. The first and second are the date and average daily
inflow. These data are slso shown as Figure 2-3. The third column is the

treatment rate in gallons per day. The value of 28,800 gallons per day

2-5
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Figure 2-3. Daily Groundwater Inflows at the 100 Congress Avenue Site.
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TABLE 2-2. STORAGE REQUIREMENT COMPUTATIONS
. Cumulative Volume in
Inflow Inflow Outflow Excess Storage
Date (gpd) (gal) (gpd) (gal) (gal)
01-Aug-85 28958 28958 28800 158 158
02-Aug-85 9140 38098 28800 -19660 0
03-Aug-85 9847 47945 28800 -18953 0
04-Aug-85 4861 52806 28800  -23939 0
05-Aug-85 4861 57667 28800  -23939 0
06-Aug-85 19210 76877 28800 -9590 0
07-Aug-85 29332 106209 28800 532 532
08-Aug-85 8182 114391 28800 -20618 -0
09-Aug-85 1064 115455 28800 -27737 0
10-Aug-85 1064 116518 - 28800 -27737 0
11-Aug-85 1064 117582 28800  -27737 0
12-Aug-85 1064 118645 28800 -27737 0
13-Aug-85 3722 122367 28800 -25079 0
14~Aug-85 3722 126088 28800 -25079 0
15-Aug-85 3722 129810 28800 -25079 0
16-Aug-85 3722 133531 28800 -25079 0
17-Aug-85 1412 134943 28800 -27388 0
18-Aug-85 1412 136355 28800 -27388 0
19-Aug-85 1412 137767 28800 -27388 0
20-Aug-85 1412 139180 28800 -27388 0 -
21-Aug-85 1412 140592 28800 -27388 0
22-Aug-85 1412 142004 28800 -27388 0
23-Aug-85 1412 143416 28800 -27388 0
24-Aug-85 5278 148694 28800 -23522 0
25-Aug-85 5278 153972 28800 -23522 0
26-Aug-85 9943 163915 28800 -18857 0
27-Aug-85 1523 165438 28800  -27277 0
28-Aug-85 1523 166962 28800  -27277 0
29-Aug-85 1523 168485 28800 -27277 0
30-Aug-85 18204 186689 28800 -10596 0
31-Aug-85 4556 191245 28800 -24244 0
01-Sep-85 4556 195802 28800 -24244 0
02-Sep-85 4556 200358 28800 24244 0
03-Sep-85 4556 204914 28800  -24244 0
04-Sep-85 3957 208871 28800 -24843 0
05-Sep-85 3957 212828 28800 -24843 0
06-Sep—-85 3957 216785 28800 -24843 0
07-Sep-85 3957 220742 28800  -24843 0
08-Sep-85 3464 224206 28800 -25336 0
09-Sep-85 3464 227671 28800 -25336 0
10~-Sep-85 3464 231135 28800 -25336 0
11-Sep-85 4897 236032 28800 -23903 0
12-Sep-85 4897 240928 28800 -23903 0
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TABLE 2-2. STORAGE REQUIREMENT COMPUTATIONS (continued)

) Cumulative Volume in
Inflow Inflow Outflow Excess Storage

Date (gpd) (gal) (gpd) (gal) (gal)
25-0ct-85 3814 533582 28800 -24986 0
26-0ct-85 3814 537396 28800 -24986 0
27-0ct-85 3814 541209 28800 -24986 0
28-0ct-85 3814 545023 28800 -24986 0
29-0ct-85 4721 549744 28800 -24079 0
30-0ct-85 17104 566848 28800 -11696 0
31-0ct-85 17104 583952 28800 -11696 0
01-Nov-85 6077 590029 28800 -22723 0
02-Nov-85 6077 596107 28800 -22723 0
03-Nov-85 6077 602184 28800 -22723 0
04-Nov-85 6077 608261 28800 -22723 0
05-Nov—-85 6077 614338 28800  -22723 0
06-Nov-85 6077 620416 28800 -22723 0
07-Nov-85 6077 626493 28800 -22723 0
08-Nov-85 5162 631655 28800 -23638 0
09-Nov-85 4148 635803 28800 24652 0
10-Nov-85 4148 639950 28800 -24652 0
11-Nov-85 4148 644098 28800 -24652 0
12-Nov-85 5023 649121 28800 -23777 0
13-Nov-85 5193 654314 28800 -23607 0
14-Nov-85 4673 658987 28800 -24127 0
15-Nov-85 4805 663792 28800 -23995 0
16-Nov-85 4834 668626 28800 -23966 0
17-Nov-85 4834 673459 28800 -23966 0
18-Nov-85 4834 678293 28800 -23966 0
19-Nov-85 4968 683261 28800 -23832 0
20-Nov-85 15227 698488 28800 -13573 0
21-Nov-85 9801 708289 28800 -18999 0
22-Nov-85 7445 715734 28800 -21355 0
23-Nov-85 7445 723179 28800 -21355 0
24~-Nov-85 7445 730625 28800  -21355 o
25-Nov-85 7445 738070 28800 -21355 0
26~Nov-85 10376 748446 28800 -18424 0
27~Nov-85 14400 762846 28800  -14400 0
28-Nov-85 15643 778489 28800  -13157 0
29-Nov-85 15643 794132 28800 -13157 0
30-Nov-85 15643 809775 28800 -13157 0
01-Dec-85 4232 814007 28800 -24568 0
02-Dec-85 4232 818239 28800 -24568 0
03-Dec-85 4232 822471 28800  -24568 0
04-Dec-85 4232 826703 28800 -24568 0
05-Dec~85 4232 830935 28800 -24568 0
06-Dec-85 4232 835167 28800 -24568 0



TABLE 2-2. STORAGE REQUIREMENT COMPUTATIONS (continued)

Cumulative

Volume in
Inflow Inflow OQutflow Excess Storage

Date (gpd) (gal) (gpd) (gal) (gal)
07-Dec-85 4985 840152 28800 ~-23815 0
08-Dec-85 49385 845138 28800 -23815 0
09-Dec-85 4985 850123 28800 -23815 0
10-Dec-85 4850 854973 28800 -23950 0
11-Dec-85 5641 860614 28800 -23159 0
12-Dec-85 16113 876727 28800 -12687 0
13-Dec-85 4386 881113 28800 ~24414 0
14-Dec-85 5166 886279 28800 -23634 0
15-Dec-85 5166 891444 28800 -23634 0
16-Dec-85 5166 896610 28800 -23634 0
17-Dec-85 5133 901743 28800 ~23667 0
18-Dec-85 5406 907149 28800 -23394 0
19-Dec-85 4168 - 911317 28800 -24632 0
20-Dec-85 5308 916625 28800 -23492 0
21-Dec-85 5542 922167 28800 -23258 0
22-Dec-85 5542 927708 28800  ~-23258 0
23-Dec-85 5542 933250 28800  -23258 . 0
24-Dec-85 5083 938333 28800 -23717 0
25-Dec—-85 5015 943347 28800 -23786 0
26-Dec-85 5015 948362 28800 -23786 0
27-Dec-85 5202 953564 28800 -23598 0
28-Dec-85 4331 957895 28800 -24469 0
29-Dec-85 4331 962225 28800 -24469 0
30-Dec-85 4331 966556 28800 ~24469 0
31-Dec-85 10283 976839 28800 -18517 0
01-Jan-86 4480 981319 28800 -24320 0
02-Jan-86 4480 985799 28800 24320 0
03-Jan-86 4480 990279 28800 -24320 0
04—~Jan—-86 4480 994759 28800 -24320 0
05-Jan-86 4480 999239 28800 -24320 0
06-Jan-86 4480 1003719 28800 -24320 0
07-Jan-86 4480 1008199 28800 -24320 0
08-Jan-86 4480 1012679 28800 -24320 0
09-Jan~-86 5586 1018265 28800 -23214 0
10-Jan-86 4879 1023144 28800 ~-23921 0
11-Jan-86 4879 1028023 28800 -23921 0
12-Jan-86 4879 1032902 28800 -23921 0
13~Jan-86 4879 1037781 28800 -23921 0
14-Jan~86 5008 1042789 28800 -23792 0
15-Jan-86 5241 1048030 28800 -23559 0
16~Jan—-86 5004 1053034 28800 -23796 0
17-Jan-86 3008 1056042 28800 -25792 0
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TABLE 2-2. STORAGE REQUIREMENT COMPUTATIONS (continued)

. Cumulative , Volume in

Inflow Inflow Outflow Excess Storage
Date (gpd) (gal) (gpd) (gal) (gal)
18-Jan~86 628 1056670 28800 -28172 0
19-Jan-86 628 1057297 28800 -28172 0
20-Jan-86 628 1057925 28800 -28172 0]
21-Jan-86 4869 1062794 28800 -23931 0
22-Jan—-86 5111 1067905 28800 -23689 0
23-Jan~86 5205 1073110 28800 -23595 0
24~Jan-86 4939 1078049 28800 -23861 0
25-Jan~-86 4985 1083034 28800 -23815 0
26~-Jan-86 4985 1088020 28800 -23815 0
27-Jan-86 4985 1093005 28800 23815 0
28-Jan—-86 5380 1098385 28800 -23420 0
29-Jan-86 5040 1103425 28800 -23760 0
30-Jan-86 4934 1108359 28800 -23866 0
31-Jan-86 9768 1118127 28800 -19032 0

2-11



corresponds to a treatment rate of 20 gallons per minute. The fourth column
is a running total of the ground-water inflow. The f£fifth column is the
difference between in inflow and outflow. The rightmost column is the volume
in tank storage and is a running total of the difference between inflow and
outflow. Note that storage cannot be less than zero. As can be seen from
this table, during normal periods, the 20 gpm treatment system would have been
more than adequate to handle the inflows without the need for storage in the

22,000 gallon "FRAC" tank, if the water was treated on & continuous basis.

However it can also be seen that the maximum storage which would
have been required with a treatment rate of 20 gallons per minute is 27,157
gallons. This occurred only once during the past months of operatioﬁ and if
the proposed system was used would have required trucking of the contents of
the "FRAC" tank on this one day. It is recommended that LPC maintain arrange-

ment with contract haulers to truck the excess water when it is necessary.

Also it is important to emphasize that these storage/inflow calcu-
lations do not assume any in-ground storage capacity in the collection systems
and sump surrounding the building. These systems have a storage capacity of
approximately 8500 gallons; so that during periods when inflows are assumed to
"exceed™ the capacity of the "FRAC" tank, the actual ground-water'collection
system has redundant excess storage capacity to allow sufficient time for

contract hauling to be brought on-line to handle these increased inflows.

2-12
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3.0 OVERVIEW OF PROPOSED TREATMENT SYSTEM

An activated carbon treatment system is recommended for pumped

groundwater from the 100 Congress Avenue site.

3.1 Activated Carbon Treatment Technology

Activated carbon has been used for many years to remove organics
from aqueous streams. There are numerous industrial process applications
wvhere it is employed in product purification. It is also widely used as a

final treatment process for wastewater cleanup.

Activated carbon is produced by processing coal or other carbon
sources in special kilns. Under the proper conditions, large intemal surface
areas are produced, as high as 1100-1200 square meters per gram. This large
surface érea is comprised of numerous micropores. On the pore surfaces are
many electrically active sites. As organic molecules in water pass through
these narrow pores, VanderWaal forces attract and bind the pollutants. Lesser

attracted molecules, such as water, continue their migration through the bed.

The nature of the organic molecule has a large impact on the treat-
ment effectiveness of activated carbon. 1In general, larger (higher molecular
weight), low solubility compounds are removed to the highest degree and at the
highest loading. Compounds not generally removed by carbon include small al-
cohols, acetone, methylene chloride, TCE, etc. Higher molecular weight com-
pounds such as phenol and polynuclear aromatic hydrocarbon compounds are
controlled very effectively with carbon, Since these compounds were
identified in the water at the 100 Congress Avenue site in very Ilow

concentrations, the use of activated carbon is the treatment of choice.



3.2 Proposed Treatment System

The proposed treatment system includes gravity settling and equal-
ization in a 22,000-gallon ("FRAC") tank followed by activated carbon filtra-
tion on a batch basis if required, depending upon the concentrétion of contam—
inants in the tank. Five days of effluent can be treated by the proposed gys-
tem in one day at normal flows, and the system can handle the maximum daily
flow rate experienced in the last four months. Figure 3-1 is a schematic
diagram of the proposed system. The activated carbon absorber units are
described in an attached technical bulletin together with recommended

operating and maintenance procedures.

The proposed treatment system is designed to take advantage of the
settling of coal tar particles by maintaining the tank as a settling vessel
prior to filtration through the carbon beds. Monitoring of effluent
discharges for an indicator paremeter, total organic carbon (TOC), will be
used to measure system performance quickly and effectively. 1If the TOC
concentration in the effluents from this system is consistently above a

specified level, the effluent will be analyzed for the presence of coal tar
constituents {total extractable organics) to verify that these constituents

are not passing through the carbon beds.

In addition to the treated wastewater, there will be four solid
streams from the recommended treatment system -— spent carbon from the
activated carbon units, sludge from the FRAC tanks, sludge from the sump pump
pit, and sand from sand traps in the excavation. These materials will be
tested and disposed of in an appropriate manner in accordance with applicable

regulations.

Additional measures, such as secondary containment after treatment

(including Imbiber Beads®) are also currently under evaluation.

3-2
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4.0 LABORATORY TREATABILITY TESTS

A laboratory activated carbon isotherm and a column test were
performed on a groundwater sample from the 100 Congress Avenue site. Analysis
of this groundwater indicated the presence of base/neutral organics as the
pollutants of concern. Volatile and acid fraction organics were either not

detected or present at extremely low levels.

Table 4-1 shows & comparison of the quality of water before and
after passing through a bench-scale carbon column., Also shown are the water
quality data from the initial sampling event. As can be seen in the table,
the carbon treatment removes virtually all of the coal tar contaminants. The

detailed analytical data are contained in Appendix B.

An isotherm was conducted in the laboratory at seven dose levels
using Filtrasorb 300 from Calgon. The results of this isotherm in terms of
residual total organic carbon (TOC) values are shown in Figure 4-1. The
meximum carbon loading for an effluent TOC of 1 mg/L based on this isotherm is
approxiﬁately 2.5 mg/g. It is important to note that the base/neutral
organics identified in the water (anthracene, phenanthrene, napthalene, etc.)
are readily sorbable, having adsorption capacities at 1 mg/L equilibrium
concentrations of 100-300 mg/g of carbon. A base/neutral analysis of the
wastewater after one of the lower carbon dose rates revealed low levels (<10
ug/L) of polynuclear aromatics. Consequently, the organic material which is
not readily sorbable is most likely biological in nature (cerboxylic acids,
alcohols, humic acids, other compounds) that do not 6riginate from the coal
tar). These compounds are generally amenable to biological degradation and

are most likely the result of normsl urban/construction site runoff,

In order to confirm the isotherm information, a column test was run
using carbon and the wastewater. The results of this test are presented in
Figure 4-2., This figure shows the influent and effluent TOC as a function of

the volume of water treated. A sample taken after about 80 bed volumes was
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TABLE 4-1, COMPARISON OF WATER QUALITY OF CONTAMINATED GROUND WATER
BEFORE AND AFTER ACTIVATED CARBON TREATMENT IN THE

LABORATORY

From Pit, From FRAC From Carbon Bed
7/85 Tank, 10/85 Effluent, 10/85
Parameters (mg/L) (mg/L) (mg/L)
Total Volatile Organic Compounds 11.2 0.01 Np*
(EPA Method 624) '
Total Base/Neutral Organic Compounds 56.2 0.05 ND
(EPA Method 625)
Total Organic Carbon NA 20 >
CoD NA 110 7
BOD NA 4 1
pH 7.3 8.2 8.2
;ND = not detected
NA = not analyzed

4-2
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analyzed for base neutral organics. The only compound identified in this cat-
egory was a substituted pthalate, possibly contributed by plasticizers in the
sample bottle. This indicates that the carbon is doing a very effective job
in controlling the toxic organics even though the TOC removal is not high.

Consequently, it is difficult to specify the appropriate test to monitor the

performance of the activated carbon.

TOC is an easily measured value. However, in this case (as in many
other wastewaters), it includes both toxic and non-toxic organic-compounds.
There are indications that normal construction site runoff is contributing a
TOC load which is more amenable to biological degradation than carbon
adsorption. Gas chromatography/mass spectroscopy (GC/MS) is used to identify
all of the toxic compounds presemt in the water., Although this is a
semi-quantitive measurement, there is a large discrepancy between the sum of
toxic organics determined by GC/MS and the TOC value. Consequently, the car-
bon could be removing all the toxics with only a slight decrease observed in
TOC influent and effluent values. This indicates that GC/MS might best be
used as the monitoring parameter; however, it is a time-consuming and costly

analytical method for routine discharge monitoring.

A more cost-effective and timely measurement would be a total
extractable organic (TEO) analysis. In this procedure, the sample is prepared
in the same manner as for the base/neutral GC/MS test -- extraction with
methylene chloride. This extraction does not remove biological organic
compounds. Instead of using the GC/MS, a gas chromatograph is employed. The
total area of the chromatogram is obtained and reported as TEO concentration

without speciation.
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5.0

FIELD TREATMENT DEMONSTRATION

In addition to the laboratory treatability tests, Radian performed a
Avenue site,

treatment demonstration of contaminated water pumped from the 100 Congress
Treatment was accomplished through the use of a dual carbon bed
filtration unit. Water samples were taken throughout the field study and
, analyzed to determine the level of treatment atﬁained.
.
5.1 Pilot Scale Filtration System
S5.1.1

General Description
1

The skid-mounted carbon filtrationm pilot unit is used for removing
organics from waste water.

A sketch of the pilot unit is shown in Figure 5-1.
The equipment on the skid consists of the following:

A pump with motor control;

Two tanks;

Flow control valves;

Piping capable of operating the tanks in series, parallel, or
in a backflush mode; and

Sampling ports.

Each tank (carbon column) has s diameter of 20 inches and the flow
rate through the tanks in series is 20 gpm.
reader.

The Ipstallation and Operation
Manual (Appendix A) contains a more detailed description of the system to the
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5.1.2 Field Preparation

The activities described below were required to prepare the unit for
field.

System Flush

. The entire unit - tanks, piping, values - were flushed with water to

remove accumulated debris and to insure that valves were working.

Tank Loading

Both carbon columns were filled with pea gravel and activated car-
bon. One bag of pea gravel was placed in the bottom of each tank to cover the

underdrain. Three bags of activated carbon were then placed in each tank.

Replace Manhole Gaskets

The manhole at the top of each tank has a gasket which required re-

placement. New gaskets were cut from a sheet of neoprene rubber.

Pressure Test

After tightening the manholes down, the entire system was filled

with water to check for gasket leaks.

Backflush System

The system was backflushed to remove fines from the activated car-

bon. Water was run through the columns until the effluent was clear,
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5.2 Sampling and Analysis

The objective of the sampling and analysis program was to establish
the level of treatment attained by adsorption. The approach for achieving
this objective was sample collection and analysis followed by comparison of

water quality data for the water before and after treatment.

Samples were obtained from sampling ports located at various points
of the pilot unit. All sample were labelled using the letters I for influent,
E for effluent, and B for field blank. Samples were logged in on standard

chain-of-custody forms. All samples were preserved in the field.

Table 5-1 1lists the analytical parameters, containers used for

sample collection, preservatives used, and labelling codes.

5.3 Treatment Demonstration

The pilot unit was taken to the site on 21 February 1986. A
submersible pump was lowered to the bottom of the FRAC Tank (wastewate-
storage reservoir). The pump discharge hose was routed to the intake of the
pilot unit. The discharge line from the pilot unit was fed back to the top of
the tank. This arrangement provided circulation of the wastewater through the
tank for equal treatment. This also precluded the need for using the pump
system on the pilot unit., Valves were positioned to operate the carbon col-

umns in series, allowing the greatest sorbent-wastewater contact.

Treatment was performed over a continuous 26-hour period on 24 and
25 February 1986. During this time, two influent samples were taken to
determine any variability in wastewater quality and three effluent samples
were taken to determine the level of treatment attained. A complete set of

field blanks was also provided for laboratory analysis.

5-4
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TABLE 5-1. ANALYSIS OF WATER SAMPLES

Label
Parameter Container Preservative Code
pH, Chlorides, TDS, 1-L plastic 4°C pH
TSS, BOD, Sulfates
Settleable Matter 1-L plastic 4°C S
COD, Phosphates, 500-ml glass HZSOA (pH <2), Ccop
Phenols 4°C
Cyanide 250-ml plastic NaOH (pH >10), CY
4°C
Formaldehyde- 500-ml glass 4°C F
Metals 500-ml plastic HNO3 (pH <2), M
4°C
Acids and Base/ 1-L glass 40C ABN
Neutrals (EPA 625)
Volatiles 40-ml glass (2) 4°C VOA
(EPA 624)
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Table 5-2 lists the time samples were taken and the labeling scheme

used.

Attachment A provides recommended operation and maintenance proce-

dures used during treatment operations at 100 Congress Avenue site,

'5.4 Results

Laboratory analytical data are appended to this report. Table 5-3
summarizes these results. The data generated during the treatment demonstra-—
tion indicate that the levels of coal tar contaminants in the water obtained
from the "FRAC" tank during the treatment demonstration were at or below ana-

lytical detection limits.

5-6



¢ TABLE 5-2. COLLECTION OF WATER SAMPLES FROM
FIELD DEMONSTRATION UNIT

Date Time Sample Obtained Label*
24 February 9:50 AM Influent I-1 - Code
24 February 10:15 AM ' Effluent E~-1 - Code
24 February 2:00 PM Effluent E-2 - Code
24 February - Field Blank B-~1 ~ Code
25 February 9:55 AM Influent I-2 - Code
25 February 10:20 AM Effluent E-3 - Code

——

*'Code' refers to the appropriate label code listed in Table 5-1 for
each sample container.

5-7
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TABLE 5-3., SUMMARY OF ANALYTICAL RESULTS FROM FIELD TREATMENT
DEMONSTRATION AT 100 CONGRESS AVENUE SITE

Influent Influent Effluent Effluent Effluent

Parameters (1-1) (1-2) (E-1) (E-2) (E-3)
Total Volatile Organics xp! naZ ND ND NA
(mg/L)
Total Base Neutra13 ND ND ND ND ND
(mg/L)
Total Acid Fractionh ND ND ND ND ND
(mg/L)
COD (mg/L) <5 21 <5 15 13
BOD (mg/L) 12 9 3 4 7
. pH (pH units) 8.8 8.22 8.83 8.71 8.58
;ND = Not Detected.
3NA = Not Analyzed.

Some detectable phthalate compounds found which are interpreted to be lab or
{ield contamination,

Very low levels (1-3 pg/L) at phenols found in some effluent samples.

5-8
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6.0 RECOMMENDED TREATMENT AND MONITORING PROGRAM

Based upon laboratory and field tests, Radian recommends that a
skid-mounted activated carbon unit be used for treatment of groundwater pumped
from the 100 Congress Avenue site. This treatment system is recommended as
the most cost-effective and environmentally sound procedure available. The
use of activated carbon to control toxic organics is well documented and
considered to be a tertiary treatment, a step above the wastewater treatment
practices of the City of Austin. The small flow (<10 gpm) of detoxified water
would have a negligible impact on the wastewater treatment system or the

receiving body of water.

The following specific procedures are recommended.

Treatment and Discharge. The water should continue to be collected

in a 22,000 gallon FRAC tank. The solids should be allowed to settle, and the

water should then be treated by activated carbon in a skid-mounted unit as
described above. The treatment will be for hazardous organic constituents in
two columns operated in series. Discharge may then be either to the City of

Austin wastewater treatment system (preferable) or to the storm sewer.

Monitoring. Weekly sampling should be conducted from the first and
second carbon column effluents. Analysis should be routinely for total
organic carbon, If the concentration of TOC exzceeds 20 mg/L, monitoring for
total excractable organics should be initiated. When the TEO concentration
exceeds 0.5 mg/L, the activated carbon should be replaced. Monitoring for both
TOC and TEO should continue as long as the concentration of TOC remains above
20 mg/L and TEO remains below 0.5 mg/L. If TOC levels fall below 20 mg/L, TEO

monitoring may be discontinued. .

Although the monitoring limits are somewhat unusual, Radian feels they

are justified because of the uniqueness of the situation. The wastewater
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composition is highly wvariable, dependent upon such conditions as recent
rainfall and construction site operations. As demonstrated by the isotherm
and column tests, TOC effluent levels of 5-15 ppm do not contain any toxic
organics after contact with carbon. Consequently, as long as the TOC is being
removed across the carbon, it is most probable that no toxics lare being
discharged. If, due to unforeseen circumstences, the TOC should exceed 20
mg/L in the effluent, LPC has the option of either replacing the carbon or
performing the total extractable organic snalysis to determine if breekthrough
has occurred, If the TEO result is above 0.5 mg/L, the carbon will be re-

placed.

In addition to the treated wastewater, there will be four solid
streams from the recommended treatment system -- spent carbon from the acti-
vated carbon units, sludge from the FRAC tanks, sludge from the sump pump pit,
and sand from sand traps in the excavation. These materials will be tested
and disposed of in an appropriate manner in accordance with applicable regu-

lations.

6-2
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APPENDIX A

Operation and Maintenance Procedures for the
Pilot Filtration System
and
Installation and Operation of Mobile

KLENSORB Systems Manual
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OPERATION AND MAINTENANCE PROCEDURES FOR THE
PILOT FILTRATION SYSTEM

The pilot filtration unit is a fairly simple unit process. Once in-
stalled and operational, it will require minimal observation. The system is
' capable of automatic operation which should be utilized. Operation of the

unit is envisioned as follows.

A gurge/separation tank will be required to store raw water. A level
switch in this tank will be used to operated the pump on the pilot unit. It
is recommended that the switch shut off the pump when 2-3 feet of water remain
in the tank. This will provide adequate surge volume for additional water and
8 net positive suction head for the pump. The valves will remain in a stan-

dard configuration without adjustment,

Daiiy readings should include pressure drop across the two tanks, pump
pressure, and volume of water treated. Table 1 is a suggested operating data
sheet. When the pressure drop across the beds double, each tank should be
backwashed for 10-15 minutes. The procedures for backwashing and the proper
valve configurations are présented in the attached Installation Manual. The
pump bearings should be gressed on a semi—mohthly basis. Replacement of the
activated carbon will be required periodically based on the analytical
results. The procedure for evacuating and loading the colums is presented in
the manual also. Any other operating or maintenance pfoblems should be
referred to Radian personnel, Spare fuses are located in the control panel in
the event of a power failure. Mechanically, plugging of the lines is the only

potential problem envisioned.
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Date

Time

TABLE 1

Pilot Filtration System Operating Log

Pressure Drop Pump

Tank 1 Tank 2 Pressure Volume

Comments
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INTRODUCTION

This document serves as a reference for the installation and operation

of Radecca's Mobile Klensorb Systems (MKS), skid mounted pilot systems

for removing organics from wastewater.

The equipment on the skids consists

of a pump with a mofor control wired to accept either 240 or 480V three

phase service, two tanks, flow control valves, a totalizer, differential

pressure gauges, and piping capable of operating the tanks in series,

parallel, or in a backflush mode. Table 1 identifies the various MKS

systems owned by Radecca and their sizes and peculiarities. Figures 1,

2, and 3 are diagrams of the MKS. Figure 3 shows the 1ocations of the

valves on the MKS. These valves are identified by number in Table 2.

TABLE 1

Radecca Mobile Klensorb Systems

INSTALLATION

Tank ' Series
Unit Diameter (in.) Flow Rate (gpm)
01 MKS 20 10
02 MKS 30 20
03 MKS 30 20
04 MKS 30 20

Other

Trailer

Trailer, Explosion proof

The MKS are either trailer or skid mounted. The skid unit, 8' X 6'6",

is approximately 7'6" high. Empty weight is about 3500 pounﬁs (the

01-MKS is 5' X 6' X 6' high, 2500 pounds

to center) are located on both 8' sides.

).

Fork 1ift slots (54" center

Lifting lugs are also located

on all four corners of the skid for placement with a crane. Spreader bars

10 feet in length should be used with a crane to avoid equipment damage.
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27

TABLE 2 - VALVE IDENTIFICATION

Pump Suction

Pump Discharge
Alternate Supply Line
Inlet Sample

Left Tank Fged

Right Tank Feed

Left High Side AP
Right High Side AP
Left Normal Feed
Right Normal Feed
Left Backflush

Right Backflush

Left Midvalve

Right Midvalve

Left Upflow

Right Upflow

Left Low Side AP
Right Low Side AP
Left Tank Sample
Right Tank Sample
Left Normal Effiuent
Right Normal Effluent
Crossover

Effluent

Backflush

Left Tank Purge

Right Tank Purge
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The trailer mounted unit is about 9' high with a tandem axle. Four stabilizers
are located at each corner of the unit which are used to prevent tire
damage. during operation. Either type of unit is entirely weatherproof,

allowing indoor or outdoor installation. The units have no freeze protection.

Piping

The skid mounted pump will be used in most abplications. An alternate

feed connection (V3) is available if the wastewater is avai]aﬁ]e under pressure
(20 psi or greater). The pump suction has a 1-1/2" threaded (female) ball
valve (V1) for connection to the wastewater supply. (01-MKS has a 2" ball
valve.) It is recommended that a foot valve be installed in the supply
line to pfevent loss of pump prime. The pump has an operating suction head
of 20 feet. Further information about the pump is given at the back of
this document. If a pressurized supply line is available, flow enters the
system downstream of the pump at V3, a 1-1/2" threaded (female) ball valve.
Effluent from the MKS flows from V24, a 1-1/2" threaded (female) ball
valve. The backflush line, V25, is also a 1-1/2" threaded ball valve. The
tank purge valves 26 and 27 are 1-1/2" on 01 and 02-MKS, 2" ball valves on
03 and 04-MKS.

Electrical

If the skid mounted pump is uséd, electrical power is required to run-the
motor. The motor supplied is a 3 horsepower, totally enclosed fan cooled
(TEFC) model. {he 04-MKS also has an explosion proof control box. The
confro] panel has been designed to accept either a 240 (30 amp) or 480V
(15 amp) three phase power supply. A blueprint is located in the jacket
on the inside of the weatherproof control door panel. The various parts

in the panel are identified in the back of this document. A lug is
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supplied to accept a ground wire from the service voltage grounding system.
The supply line must be sized per the National Electric Code to match the
owner supplied feeder breaker. If the power supply is flgating (delta),
then a ground rod should be installed per the National Electric Code and
connected to the ground lug in the panel. The incoming service should

be routed through the conduit opening at the bottom of the control panel and

connected to the line side of the circuit breaker (CB1).

In order to start the pump for the first time, first place the 480/240 V
selector switch (SW1) in the correct service voltage position. Verify that
the hand-off-auto switch (SW2) on the control panel door is in the off -
position, also verify that the circuit breaker is off. Turn on the service
voltage and verify that all three phases are available on the CB1 input
terminals. Next turn on CB1. Turn the H-0-A switch to fhe hand position.
The motor should run. There are two probable causes if the motor does

not run. First check the appropriate over/under voltage relay. If one

of the LED's is 1it, adjustment of the related trip set point is required.
Turn off SW2 and CB1, adjust the set point, and reapply power. NOTE:

The LED is difficult to see in bright light. If the motor still does not
run, reverse any two of the incoming leads, after deenergizing the feeder
breaker. This should cause the motor to run. The motor will not turn in

the wrong direction if the leads are improperly connected.

If the motor still does not run, test all the fuses to verify that voltage
is available on each side of the terminal. A qualified electrician should
perform this operation to prevent personnel or equipment damage. In
certain applications, it may be desirable to operate this system on auto-
matic level control. The control panel has the capability of automatic
operation. This option should be discussed with a Radecca engineer prior

to operation of the unit.



Sorbent Loading

The columns are eduipped with an underdrain manifold system and a backflush
header. Pea gravel should be loaded into the column to a level 3-4" above
the underdrain. This is approximately at the bottom 1ip of the manhole.
Sorbent material can then be loaded in the top manhole to a depth of

2-3 feet (6-9 drums per column). The manholes should then be replaced and
checked for gasket leaks by filling the columns with water before commencing

operation.

OPERATION
Operation of the MKS is fairly straight forward and is discussed below,
however, two associated actions, backflushing and disposal of spent sorbent,

require some instructions.

Backflushing

Prior to using the MKS, it is necessary to backflush the sorbent to remove

- anthracite fines which can cause excessive bed pressure drop. The anthra-

cite is currently used in the sorbent formulation as a diluent to improve
the flow characteristics of the sorbent bed. Backflushing is accomplished '
by flowing clean or process water up through the columns. Table 3 lists
the valve settings for various backflush operations. The water exits

the skid at V25. Backflushing should be maintained until the effluent is
free of fines. fhe columns can be backflushed singly, in parallel, or
while one column is in operation. The flow rate is held to about 10 gpm
per column by a flow control valve. The pump pressure gauge should read
55-60 psig at the proper flow rate. The 01 and 02 MKS systems have only

single flow control valves which are set at 5 and 10 gpm respectively.




‘ TABLE 3 ‘

‘ ' : Backflush Valve Settings
Backflush Backflush Backflush Backflush* Backflush*
Valve Left Tank Right Tank Both Tanks Left, Flow Right Right, Flow Left
1 X X X X
2 X X X X X
3
4
5 X X X
6 X X X
‘ 7 X
8 X
. 9 X
‘ 10
i 1 X
12 X X X
13 X X X
14 X X X
15 X X X
16 X X
17 : X
18 X '
19
20
21 X
22 X
23
24
25 X X X
26
27

Unless checked, valve is closed.
* Cannot be done with 01-MKS, V23 not present.
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In Service
The columns can be operated singly, in series, or in a parallel mode.
Flow control valves limit the capacity of each column to 20 gpm, regardless
of single or series operation (10 gpm for 01 MKS). Parallel operation

produces a flow of 40 gpm. Table 4 details the valve position for the

various configurations.

Normally, series flow is used, This allows for the greatest sorbent-
wastewater contact. Additionally, samples of the effluent from the first
column can be analyzed to determine breakthrough before the effluent
quality deteriorates. When the first column is exhausted, the §orbent

can be changed and the contactors reversed in order to consume the sorbent

in the second tank while polishing with the new material.

Each column is also equipped with a differential pressure gauge. Fresh

beds typically have pressure drops of less than 5 psi after adequate back-
washing. The MKS is equipped with a flow totalizer which records the volume
of wastewater treated. With experience, the user should be able to predict
sorbent exhaustion based on the volume of water treated. Pressure ré]ief
valves on each column are set at 100 psi. Each contactor is rated at a

maximum pressure of 125 psi.

Sorbent Removal

Changing the sorbent will be necessary on a periodic basis, which can

be estimated using the flow rate and inlet organic concentration. Figure 4
can be used as an approximation of the sorbent 1ife for oily wastewaters.
For example, a 100 ppm oil streém should be effectively treated for 16

days if 9 drums of sorbent are used.

10
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TABLE 4

Valve Settings For Inservice Flow

FLOW THROUGH  FLOW THROUGH  PARALLEL  SERIES SERIES
VALVE LEFT TANK RIGHT TANK FLOW RIGHT TO LEFT  LEFT TO RIGHT
1 X X X
2 X X X
3
4
5 X X X
6 X X X
7 X X X X
8 X X X X
9 X X X X
10 X X X X
n
12
13 X
14
15
16
17 X
18 X
19
20
21 X X X
22 X X X
23 X X
24 X X X X X
25
26
27 ]

* Unless checked, valve is closed.

L
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TABLE 5

Valve Settings for Evacuating Columns

Empty Empty
Left Right
X ’ X
X X

X

X
X

X
X

X
X

X

14
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BB GENERAL
> INSTRUCTIONS

Price Pump Co. produces several models

of straight centritugal pumps and self-priming

centrifugal pumps. They are made of several dif-

ferent materials as well. In general, the instructions are
the same for all.

INSTALLATION

Base Mounted Pumps (Pedestal Pumps)

These pumps should be mounted on arigid steel base that will not warp or
flex. Each pump must be mounted in such a way that the pump shaft cen-
terline is on center with the driver shatt centerline. Pads and/or shims will
be required on either pump, driver or both. The two shafts should not butt
and distance between them will depend on coupling used. Do use a flexi-
ble coupling and align it properly using straight edges and/or indicators.
Misalignment will cause bearing failure and void warranty. Pulley driven
pumps must have pulieys in line and good belt tightness practices fol-
lowed.

Close Coupled - Motor Pumps

These pumps require no special care in mounting, although it is sugges-
ted that they be firmly bolted to whatever surface is used. Adequate air
movement over motor will help prevent overloads.

Plping

All piping should be supported independently of the pump. Do not place a
strain on the volute. All suction and discharge should be made as short
and direct as possible to reduce the friction head.

1. Suction Piping — always place the end of the a suction pipe at least
three feet below the surface of the liquid to prevent air from being
drawn into the pump, as air leaks will cause the pump to lose prime,
Horizontal lines ot suction pipe should siope downward trom the pump
to avoid air pockets. Provide a strainer if possible. Suction lines must
be at least the same size as inlet, or the next size larger, if possible.

2. Discharge Piping — It is advisable to install a valve (Gate, Globe or
Ball) and a check valve in the discharge line and close to the pump. The
valve can be used to control the pump tlow (closing valve increases
friction loss, thus increasing head and reducing flow). It also allows
the line to be shut if repairs are being made. A check valve will prevent
back flow when pump is shut down.

3. If pump is installed above the liquid, a check or foot valve must be in-
stalied in the suction line, if the pump is not a self-priming unit, at the

17
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furthest possible point from the pump. Use a suction nc smaller than the
suction size ot the pump. If the line has several els, etc., we suggest us-
ing the next larger size.

Suction Lift — static plus friction, must not exceed that recommended.
Vapor pressure must be considered also. Contact factory for NPSH re.
quired.

OPERATING

Centrifugal pumps must receive an initial prime in ALL cases.

Priming — Do not start pump betore priming, except to check for proper
rotation. Running in reverse may cause impeiler to spin off. Merely jog
switch to check rotation. Do not run pump with liquid in reverse, as this will
increase possibility of impeller spinning off. Completely fill the pump
volute and suction line. Remove air from volute by removing top pipe plug of
volute white filling. After filling, check by turning pump shaft a few times.
Add more water if required. It is suggested that during initial start-up that
the discharge valve be closed and graduaily opened as motor developes full
r.p.m. This allows a gradual build up of power requirement. If pump does not
build up pressure as motor develops speed, shut down and reprime. Do not
attempt to prime pump or add liquid while pump is in operation.

Starting a new or repaired pump — Follow instruction above after first
checking for proper rotation. Also make sure impeller turns freely within the
volute. Sometimes a new seal will leak slightly, but this shouid disappear

_ within a few hours.

MAINTENANCE

Motor Pumps — If sleeve-ball combination motors are supplied, the sleeve
should be relubricated with the proper oil every six to twelve months as mdn
cated on the motor.

Servicing & Repair — For specific seal service instructions and parts draw-
ings and repair parts lists please read the other side of this pamphlet.

TROUBLE SHOOTING:

No liquid delivered:

a. Pump not primed. : :

b. Speed too low. Check voltage and frequency of driver, pulley selection,
etc.

c. Airleakin suction.

d. Discharge head too high for pump. Use larger lines and reduce els, etc.
or adifferent pump model. .

e. Suction lift too high. Consider vapor pressure and temperature. |ncrease
size of suction pipe. Relocate pump.

f. Incorrect rotation. Must rotate in direction of arrow cast on volute.

18
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2. Not enough liquid delivered:

Air leaks in suction.

Speed too low

Discharge head too high or higher than calculated

Inadequate suction head to hot liquid.

Impeller or volute worn.

Excessive clearance between volute and impeller of semi-open im-
peller pumps. Reset by loosening set screws of bearing adapter (Ped-
estal Pumps) or pump shaft (Motor Pumps) and move impeller toward
volute. Recommend clearance is .010"

9. Suction not submerged enough, causing air to enter suction line.

~®oQaoow

3. Notenough pressure:
a. Speed too low.
b. Airorgas inliquid or leaking suction line.
c. Damaged Impelier.

4. Pump gradually loses suction:
a. Leaky suctionline
b. Too high suction lift.
¢. Open end of suction line.
d. Airorgas in liquid.

5. Motor runs hot. (Note: Most motors will feel hot even when not over-
loaded.)
a. Discharge head too low or lower than calculated causing pump to de-
liver a higher volume. Throttle discharge with valve.
b. Heavy liquid or viscous liquid.
"c. Seal binding.
d. Low voltage or low frequency.

6. Seal leaks:
a. Improper assembly
b. Worn or cracked seal faces.
c. Abrasive material being pumped building up around seal causing
faces to separate.
d. Running dry.
e. Liquid not compatible with elastomers or other parts of seal.

WARRANTY AND CONDITIONS: Price Pump M1g. Co. warrants pumps and parts and other devices of its
manufacture and bearing its nameplate, when not misused or neglected, to be free from defects in workman-.
ship or materials. The Company's obligation under this warranty is limited to repairing or reptacing at its fac-
tory, any such product or part thereot which shall within one year atter detivery to the original purchaser be
returned to the tactory, transportation charges prepaic and which on examination reveals to have been thus
defective. The Company assumes no liability for consequential or contingent damages of any kind arigsing
out of the failure of its product. A defect in the meaning of this warranty, in any part ot said equipment shall
not, when such part is capable ot being repaired or replaced, operate to condermnn such equipment. THIS
WARRANTY 1S EXPRESSLY IN LIEU OF OTHER WARRANTIES, OBLIGATIONS OR LIABILITIES EX-
PRESSED OR IMPLIED BY THE COMPANY OR ITS REPRESENTATIVES. ALL STATUTORY OR IMPLIED
WARRANTIES, INCLUDING ANY WARRANTIES OF MERCHANTABILITY OF FITNESS, OTHER THAN TITLE,
ARE HEREBY EXPRESSLY NEGATED AND EXCLUDED.
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DISASSEMBLY

DISCONNECT POWER SOURCE TO MOTOR

DISCONNECT ELECTRICAL CONNECTIONS, tagging wires carefully
to preserve correct rotation. Loosen pump base.

LOOSEN THE EIGHT 3/8"-16 BOLTS holding the volute to the motor
bracket. Volute may be left in piping.

SLIDE PUMP AWAY FROM VOLUTE until impelleris exposed.
LOOSEN AND REMOQVE THE THREE 1/4-20 SET SCREWS holding
pump shaft to motor shaft.

REMOVE IMPELLER, SHAFT & SEAL as a unit. Pullers may be used or
2large screwdrivers prying between back of impeller and bracket.

It seal seat did not come out with shaft, pry from cavity. We suggest
motor bracket not be removed.

REMOVE SEAL FROM SHAFT by sliding toward motor end of shaft.
May require force. Do not attempt to salvage.

INSPECT SHAFT FORWEAR. Remove impeller and snap ring.

Note: Shaft has internal keyway. Check and remove key if not already
out.

REASSEMBLY

'2.

CLEAN BRACKET AND SEAL CAVITY CAREFULLY. '
INSTALL NEW SEAT INTO CAVITY. Lubricate seat cup and tap gently
into place. Make sure seat is flat. Do not scratch surface. Use hollow

- wood dowel or plastic pipe.

INSTALL SHAFT, aligning motor keyway and internal shaft keyway.
Place key on motor shaft. Assembly eased by placing unit on bench
with shaft up.

LUBRICATE SHAFT AND/OR SEAL ID WITH LIGHT OIL. Slide new seal
onto shaft until carbon rests on ceramic. Make sure carbon does not
fall out of seal head, particularly it shaft is up.

Place spring and washer over shaft. Depress and hold while snap ring
Is installed in groove. Snap ring may be placed over shaft and slid
down shaft to depress spring.

INSTALL IMPELLER KEY, IMPELLER AND IMPELLER LOCK BOLT
WITH WASHER.

MOUNT VOLUTE WITH NEW GASKET. Note: Use care and tighten all
bolts evenly. Rotate shaft frequently and check for rubbing. Several
adjustments may be needed.

AFTER RECONNECTING ELECTRICAL CONNECTIONS as tagged,
prime according to instructions. Make sure all air is removed.

JOG SWITCH to determine if rotation is correct. if not, reconnect.
REPRIME AND RETURN TO SERVICE.
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PARTS LIST

Motor with Base
1/2" Plpe Plug - 316SS - 2 req'd
Motor Bracket
Volute Botts - (8 req'd)
Impeller Shaft Key
Volute Gasket
End Plate Gasket (optional)
End Plate Bolt (4 req'd)
Impeller (specily diameter)

A 10SS

B 1588
K. Volute wipipe plugs

A 10SS

B 158S
Impeller Bolt
impeller Washer
1/8" Plpe Plug - 316SS - (2 req'd)
Double Seal End Plate (optional)
Shaft wiSet Screws

T.21 Seal

T. 9 Seal
Seal with Seat

Viton

Tetlon (T9)
Motor Boits
Snap Ring

uv. Motor Shait Key
(Not shown)

N\

~xommopo»

vozzr

bl 4

E

Bulletin
#IN106

Contact Factory
0561
0292
0724
0305
0301
0302
0914

0296
0298

0295-1
0297-1
0303
0304
0559
0293

0294-1
02842

0122
0123
0586
0372

0135

GH J K
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DESCRIPTION

The Hersey Model MVA sizes 10-
$0-100 and 160 Magnetic Drive
Turbine Meters with exclusive

patenteg Retro Thrust?® feature
provides tor longer lile over a
wider range of accuracies. At low
flow rates the rotor's tungstien
caroide thrust bearing tioats
against the sappnire bearing
focatea in the meter casing. As
liow rates increase the retro-

thrust teature aliows the rotor 1o

float away from the sapphire.

At high tiow rates the rotor's
stainless steel shatt tloats
8gainst the upstream sapphire
bearing, theredy minimizing wear
anag thus assuring extended
operating hte,

The Oura-Dri ™ Register is
parmanently hermaiically seated
between a glass dome

ang metal housing.

The register

cover i3 constructed of cycolac
plastic. The register is hetd in
place by a polypropyiene clamp
bang which allows tor positioning
the register in the most conven-
ient reaging position. Registers
are availlabie with center sweep
hana, straight reading indicating
cubic teet, U.S. gations. cubic
metres and ltres.

The measuring chamber is
composed of a noryl plastic inlet
hub, polypropylene rotor and
strainer on the MVR-30-50 and
100. The measurning chamber on
the MVR-160 1s composed of a
noryl plastic inlet hub,
polypropyienae rQtor and stainless
stee! ring strainer.

The strainer screws into

the infet hud. The MVR will
operata at temperatures trom 32*
to 130°F. and will operate with
pantictes of sand in the water.
Quter cases are ime-proven

cast bronze.

Bottom plates are available in
both bronze and enamel
coated cast iron.

Bronze only on the MVR-160.

A tul! Buna-N rubber liner for

the MVA 30-50 ang 100 bottoms
ang an EPT liner tor the MVR-160
8re provided for corrosion
protection.

Meter case is tapped to receive
4 stainiess steel casing bolts
and washers which secure the
bottom to the meter housing.

The Hersey MVR Magnetic Drive
Turbine Meters are aiso available
In compact models with varying

spud sizes.

Reqisier Lid —
~.gnompact:
re3.s1anl 3:230€
arotects tegister

Stainiess steel
fastaner with
sea nOIO

Clamp 8ang —
allows for poys.
IoNNg the reg:is-
ter in the mosi
convenient posie
tion.

ssaeq to
crevent logging

Patentea Retro-
Thrust teature
s3sures maximyn
opersung ite.

Stainiess stess
MVR interiors shan.
wilt partorm n
tempesatures
from 32°F 10
130°F. (Na more
stoppec meters
Cavsed by nigh
temperatures or
particles of sang)

Plastic intet hub

*Plastic 3t

——. Thick rutber
finer protec!s
tofom

Qranzs or cast
1100 poltoms
avaigonie

{

Staniess steel . 5
boils ang washers .
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SPECIFICATIONS

Magnetic Drive Turbine Meters, sizes 30-50-100 and 160
shall have bronze outer cases. The register lid and clamp
band shali be mage af high-impact-resistant plastic to pro-
tect the reqister. The clamp band shall hold the register
and hig 1n ptace by means ot one slainless steel fastener
and nut. Botnh the tastener and clamp band shall be drilled
10 receive sealing wire. The clamp band shall allow for
positioning the register in the most convenient reading
position.

The register shall be compietely separated trom the water-
way and shail be available with center sweep hand, straight
reading indicating cubic leet or U.S. galions, cubic metres
or Itres. Tha reqister shall be permanently hermeticaily
sealeg dbelween a glass dome and metal housing. The
register shall ba driven by a ceramic magnet.

23

The measuring chamber on MVR 30-50-100 shall be com-
posed ol a piasuc inlet hub. rotor and strainer where as the
measurning chamoer on the MYR 160 shatl be compaosed of
a plastic inlet hub and rotor and a slainiess steel nng
strainer. The chamber shall be held in place with (4} four
Stainiess steel screws. 1t shall not be adversety alfecied by
temperatures trom 32°F. Lo 130'F. or by particies ol sang.
The mater shall incorporale a patented Retro-Thrust®
design 10 assure maximum operating hig. The rolor thrust
bearings shall be sapphires and the bushings. graphitar,

The bottom plate shall be either bronze or enamel coated
cast iron on the MVA 30-50-100. bronze only on the MVR
160. Both shall be protecied with a thick rubper hner. The
meter case shall be tapped 10 receve {4} lour stamnless
steel bolts ang washers which secure the botiom {0 the
meter housing. ’




ELECTRICAL
BILL OF MATERIALS

Ttem Description and Part No.

] Fuse, dual element time delay. Bussman
#FRS-R-15

2 Motor starter, Nema size 0 coil voltage:

24 VAC. Furnas #14 CF 32 AJ

3 Melting alloy, standard trip.heater for
Nema size O starter Furnas #H31 (7.70 -
8.54 amp)

4 Melting alloy, standard trip heater for
Nema size 0 starter Furnas #H25 (4.01 -
4.50 amp)

5 Power monitor, 3 phase, 480 VAC. provides
over voltage, under voltage and phase
sequence protection. Time Mark #C269-480

6 Power monitor, 3 phase, 240 VAC provides
over voltage, under voltage and phase
sequence protection. Time Mark #B269-240

7 Two position maintained oiltight selector

' switch. Cutler-Hammer #10250T3011
8 Three position maintained oiltight selector
switch. Cutler-Hammer #10250T1323
9 Transformer 480/240, 50 va, Jefferson
#637268
10 Transformer 480/24, 50 va, Jefferson #240201
N Terminal with 600 v clearance, Buchanan #525
12 Fuse/switch terminal block. Buchanan #352
13 Fuse, dual element time delay. 1 amp

500 vol, 13/32" x 1-1/2" KTK 1 amp
14 Enclosure, Nema 12. 30" H x 24" W x 8" D

Hoffman #A-302408LP

24

Reference
Designator
Part of FXI1
MS1, MS2

MS1
MS2
KOE-2

'KOE-1

SW1
SW2
T

T2

181, TB2, TB3

Part of TB1
Part of TB1

N/A

Qty.

6 (3 spa?es)

32

2 (1 spare)



————

Page Two
Item Description and Part No. Reference Qty.
Designator

15 Circuit breaker, 3 pole, 30 amp, 480 vac. €81 1
Westinghouse #EHC3030

16 Line terminal lugs, Westinghouse Part of CBI 1 pkg. of 3
#6248100G02

17 Fuse block, 3 pole, 480 VAC (suitable for FX1 1
buss FRS series dual element time delay
fuses) Taylor #60303

18 Mechanical interlock for Nema size 0 Part of MS1 1
starters. Furnas #49CCF22H and MS2

19 Electrical auxiliary interlock for Nema Part of MS1 2
size 0 starter with one N.C. contact and MS2

20 Contact block with pressure terminals, Block 2, 3, 4, 6
one N.0., one N.C. Cutler-Hammer #10250T1 5, 6 and 7 for SWl

21 Contact block with pressure terminals, Block 1 for 2
two N.0. Cutler-Hammer #1025072 ' SWl

22 Legend plate, blank Cutler-Hammer #10250TS36 Part of SW1 1

23 Legend plate, hand-off-auto. Cutler-Hammer Part of SW2 1
#10250T7S51

24 End block for terminal strip. Buchanan #330 Part of TB1, TB2, 5

and TB3
25 Subpanel 27"H x 21"W. Hoffman #A-30P24 N/A . ]
26 Drip shield kit. Hoffman #A-DK24A N/A 1
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Innova 45
Supersedes line of
Moy, 1973

AUXILIARY ELECTRICAL INTERLOCK
FOR STARTERS AND CONTACTORS

Fila Wo.
49-HD34682

Car. No. or Clars Serion

14 & 40 OPEN & NEMA

Size
00-0-1.1P-1%

JANUARY, 1978

CONTENTS OF
INTERLOCK KIT

N.0. Kit No. 490545820
¥ Normally Open Interiack
F Mounting Screw

CONTENTS OF
TANDEM MOUNT X7
Kit No. 491108889
N.C. Kit No. 49054882NC
§ Normaily Closed Interlock

¥ Mounting Screw

A Switch liePin
8 2 insulators

C Mounting Screw 6,32

CONVERTING NORMALLY OPEN
TO NORMALLY CLOSED

1. Remove both terminal screws and clip os
shown. Remove interlock cover.

NORMALLY
OPEN

NORMALLY
[4Te2114]

2. Turn convertible terminal to position da-
sired for Normally Open or Normally Closed
as shown above. Replace cover and terminal
screws.

<+  FURNAS ELECTRIC COMPANY « oatavia. iLLINGIS I Emus

SINGLE INTERLOCK MOUNTING

Interlock may be mounted on either side of control.

Hold interlock on side of the control as shown above and
secure in place with mounting screw. Meke sure the
interlock lines up with the aligning noiches on the control.

INSULATOR B

NOTE: if interlock was previously mounted, the mounting

LEFT HAND
TANDEM MOUNTING
SHOWNMN
TERMINAL SECOND
SCREW INTERLOCK

\

INSULATOR 8

PUSHER

TANDEM INTERLOCK MOUNTING

screw will have to be removed.

1.
2.

NOTE: For right hand mountin
C trom opposite side.

Place Switch Tie-Pin A on Pusher of interlock.

Hold second inferlock in place making sure Tie-Pin A
and insulators B are aligned. Secure with Mounting

Screw € furnished in Tandem Mounting Kit.

INTERLOCK

SWITCH TIE-PIN A

g insert Fnouming screw

PUSHER
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Innova 45 broe o

49-HCCF22H

Cat. Mo or Coast deraas

S0

FOR STARTERS AND CONTACTORS
KIT NO. 49CCF22HP & KIT NO. 49CCF22H NOVEMBER. 1972

SPAING LI A
KIT 49CCF22HP KIT 49CCF22H

. [ - . . .

2
P
i

»
QA
A,

W\

o

?

. CAPTIVE

‘ PR SCECEW
& ~ j

3\ 1 a 4

o > ‘CONTENTS OF KIT

Y & SCREWS (10-324%)

1 INTERLQCK ASSEMBLY

(s

9.(.

'_9'(:’:'
A
D 45D

im
A
CONTENTS OF KIT

1 PANEL
6 SCREWS (10-22«"3))
1 INTERLOCK ASSEMBLY

. (131}
V. Mounr units (Starters or Contaclors) on panel if sup-

phed with kit or drill holes as required. See Fig. 4.
2. Remove arc box cover by pushing Spring Clip A up
and Clip 8 down as shown in Fig. |.
3. Remove arc box by loosening two caprive screws €
on are box, Fig. 3.
NOTE: If auxiltary interlocks are used between the MOUNTING
units (maximym of two) they must be installed PANEL
on the proper arc box before jt is positioned 3 FiG. 2
on ity base.
4. Ho!d interlock assembly in unit as shown in Fig. 2. .
CAUTION: Be sure interlock assembly is positioned as :;i - ™
shown. Large metal side plate must be covee . -
down and “T” shaped interlock parts must ————] C—— J
be up. ) : M
4.1 Place left arc box on base. Fig. 3.
4.2 Check for no binding.
4.3 Tighten 1wo captive screws C.
5. Assemble the right hand arc box and secure with the
two caphive screws C.
6. Check manually to be sure devices operate free and
correcily. Only one unit should close at a ime.
7. Replace arc box cover and return the spring clips A
and B to thesr onginal possdions.

WIRING

Wire the units as reauired for the installation. It is recom-
mended that normally closed electrical interlock kits be
used n oddiinn 1o the mechanical interlock kit to con-
form 10 <tandird wiring practhices and NEMA standards.

FIG. 3

FURNAS ELECTRIC COMPANY a bpaTavia, ILLINOIS %RNAS
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Innova:45 Yie Mo 14-GCF
Supersades lieve of t Cat. No. er Clas Serien
May, 1981 ’

14BF, 14CF, 14DF, 14EF
408F, 40CF, 40DF, 40EF

S 00, 0, 1, 1P, & 1%
JUNE, 1982

PART NUMasER
M PasT A 1. - 4 1400 Ny
Size 00 Size O Siae 1 Siee 1P ANYS
\ Power Pole 75BF14 75CF14 750f14 75EF14
A | Contacts & Spring, One complete pole — . pole |75AF14 75AF14 75AFI4 75AF14
B |Cross Arm (less contacts) DS4670 001 | D54670 001 | D54670 001 | D54670 Q01
C |Crots Arm Base D54873 001 | D54873 001 | D54873 001 | D54873 001
0 |Cross Arm Springs D24826 001 | D24826 001 | 024826 001 | D24826 001
€ |Cross Arm Screw D25013 cot} 025013 001 | 025013 001 | D25013 001
F | Contact Board Cover 073062 001 { D73062 001 | D73062 001 | D73062 001
G | Contact Bosrd (less contacts) D73116 022 D73116 022 D73116 022 073116022
H | Armature Spring Clip D24817 001 |.D24817.001 | D24817 001 | 024817 001
J | Magnet and Armaiure D25551 001 | D25551 001 | D25551 001 | D25551 00!
X | Centact Board Screw D24827 001 | D24827 001 | D24827 001 | D24827 001
L |Bese D74400 001 | D74400 001 | D74400 001 | DI4400 601
M lCoil 60 Hz. 110-120/208-240 Volts 50 Hz. 110 Volts |75D73070A | 750730704 | 750730704 | 750730704
208-240/440-480 Volts 220 volis | 75073070C | 75D73070C | 75073070C | 75073070C
550-600 Voits . 550 Volts | 75D73070E | 75D73070E | 75073070E | 75D73070E
N | Coit Spring Clip 024815001 | 024815001 | D24815001 | 024815001
) 1 Pole [48DC11A2 | 48DC11A2 | 48DC11AZ | 48EC11A2
Melting slfoy (std.) 3 Pole |48DC31A2 | 48DC31A2 | 48DCI1A2 | 48ECI1A2
. 1 Pole |48DC17AA2| 48DCI7AA2| 48DCI7AA2| 48ECI7AA2
P |Overlood Relays | Standard Bimetal 3 Pole [|480C37A2 | 48DC37A2 | 48DC37A2 | 48€C37A2
od Bimeralf ! POl® [48DCI8AA2| 48DCIBAAZ| 48DCIBAA2 | 4BECIBAA2
Amb. Compensated Bimetal} 5 0 |18DC38A2 | 4BDC3BA2 | 48DC3BA2 | 4BECI8A2

NOTE: Whon ordering replacement parts, give catalog numbor of control and part name snd number.

Furnas Electric Company — Batavia, Illinois, U.S.A.
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THREE PHASE

B NIDIFICAT.T

$nitS I PART W}

MOFICATIONS =TS 1 0aRT by

BURIL. ARY (CaTal

Tiwga ‘9%auie

L) F 49034082 STARI-STOP SUSHEYT TON
“C [49034482KC (nanD OF 5 AUTO SELICTORIMTCN 1300%477)3
TANDEW WOUNTUG SOR 4BOWE !495'0!!!’ PuOT LCHT 120.240.4002 €00V 20024999

a W wRE LUGS $IZES 000. 14 06 728 aAC

"d34 408

POwER POLL N O.(3IZ€900 THRY (4902313280
[RZX-1183]

CONNECTICNS FOR W T S E PUSIBUTTON

$TAT.OnS BuiLT-m € @)L LSED TOGE THER

fiasT Jan7)
pregl g

RLMOTE ST ATONY 0.AT-iN 3TATION
L NOTE M) .-t.'n‘!ucu'

CONNECTIONS FOR
SILECTOR  SwiTCh

CONmACICHY 38 | oa voTaet
FLMOTE AUTOMATIC ] (o CONREC TIONS
SWITCH USEO wiTm

NOTES
:l'l NMASOF @M O0.ORNC. AUSILIARY NTEMOCKS

REMCIE 2 wal
ConTROL

Fmn | O

) PLOT LiGn TP REQD)

sELECTOR 1 + WAY 80 SUPPLILD ag ALQUIRED.
.- M, 00 VOLTAGE| 2-FOR SEPRRATE CONTROL vOLTAGE SOUNCL
N nimond B I, REMOVE AMPER 8 and CONTRQL wiRE$
8T 0T e voLTACE]  FROM 1O STAATER CCANECT SOURCE T
0N CONTAOL CCwICE AND TO'32 O OVEM GAD)|
COMMITIONS FOR | IaNICTON O L (Y1)

3 wHEN ERTEANAL CONTROL WiRING (3 USED

! TWE CONTROL CINCUIT MUST BE FUSFO W

|\ ACCONDARCE wiTw Tag mEC

le-aLuminvge POWEA wiRES MaT 8E USED DMLY

USE COPPER wiRE ONLY.FOR AL wiRE STE NOTE 4

Y0 surmy
u 83 vt

A
114
»OTE 1

OvEm.0a0 \
RELAY CORTACT

!
10PTIONAL |
|
l
|

SUANEY L1ECTOC Cnmrany l !wl-u

ON SIZE L AOR mRER ALUMINU BB L UC
KITS 4PLIOE 7264, BORC ARL INITALLED

MTEMNATE SOWER || SiMGLE N wD pwast '

157w

-y pwast b roum wng

LE_ COWmECToNy MU de2t o b2l fua B

024863

l_._. e

stanten (A€ flzionu izl i

TCAWNALS

woao ff n'n‘- LERZIR 2]

LOSD CONMECTIONS || T1|T2} ., T1jT21 13} u]

SQTE THG Pnasl & Wl LYSTCWY A(Q na{ A00ITICH

OF POWER POLE KiT 49023132 FOR BRCANING
LU LINES “HIZET COTumy 1 3ranneyy

~rr o

FURNAS ELECTRIC COMPANY, BATAVIA, ILLINOIS

CATALOG MNUMBER

14CF32A)
MAGMET COIL RATING
24 60
VOLTS HERTZ INSPECTED
H "Standard Trip” HEATER ELEMENTS !

FOR MELTING ALLOY RELAYS

Heaters shown in the ta-
ble provide & mazwmum
wip ranng of 125% of

full Load
Mo. Amps.

the motor nameplate am. Min. Max,

Max. Rat,
Heater of Prot.
Code Oevice
No. .

petey. which iy uitable
for 402 C motors, For all 35 39

other matcrs select heat. 40 a4
ers one ¢cde number 45 50
lower than specified in 51 55
the table, which give & <8 .61
manimum trip rating of 2 68
appromimately 115%, 69 74

75 a2

The tripping current of ‘g3 92

any heater in 2 40° C 93 1.02
ambient is 25% greates 393 113
than the lower value of 13 1.29
maotor amperes thawa in '35 1.45
table. 1 a8 :;7
. 1.58 74
Starters dao not provide I;S 192
protection from short Cir- g3 218
cuits. A protective device 919 234
should be provided in 235 262
accordance with the 543 297
N.E.C. (C.E.C. in Canada) 295 325
ang not  exteed the 95 340
values shown in thoe 34 400
table. 201 ;?g
451 .
AL 6.3
PROTECTIVE DEVICE: 233 6.81
H i R 7.69
*fuse of inverse time cir- 982
cuit breaker. Fuses above 770 gg:
600 amps are Class "L, ggg 107
tlastantaneous trip circuit 'lgg :;;
breaker. 12-8 140
140 149
15.0 16.9
170 181
1HWIB2

HY 2
M2 2
H3 2
Ha 2
HS 2
Hé 3
K7 3
Ha 3
HY 3
H10 4
[} 4
Hi2 4
K13 5
Hia S
H1S [
H1s [
H17 8
H18 8
W20 10
H 10
W12 12
w1y 12
H24 |}
H1S 1S
H1s 20
W 25
H19 25
nig 30
W 30 .
H32 35
W3 40
Hia 40
His 45
HIs 43
Wit &0
H3lg 60
Hie &0
025340-2A3
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Vet g Bl BTG A L at T T AT

3-PHAS
POWER MONITOR

R TR

1ME.

coumcRmnice

MODEL 269 INSTALLATION
INSTRUCTIONS

tCAYTION!

POTENTIALLY WAZARDOUS VOLTAGES ARE PRESENT AT Tvg TEPMINALS
OF THE MODEL 269. ALL ELECTSICAL P2YER SHOULD BE AEMOVED
WMEN CONRECTING OR DISCONNECTING YIRING 0R MAKING ADJUSTMENTS
70 THE YMIT. THE UNIT SHOULD BE INSTALLED AnD SERVICED BY
QUALIFIED PERSONNEL .,

INSTALLAYION:
—_——

THE THREE PHASE WIRING SHOULD BE CONNECTED TO THE TERMINALS
“ARKED A, B AND C. THE CONYROL YIRING WILL 8E CONNECTED AT THE
OQPPOSITE END OF THE UNIT TH - TERMINALS «“ITH THE CONHTACT
MARKINGS. THE MARKINGS SHOWM ©'. THE UNIT ARE THE FAILED
CONDITION OF THE CONTACTS. [F "-€ CONTACIS 0O XOT TRANSFER
WHEN POWER [S APPLIED (1MO1CATT? LITES OFF), ZWECK THAT ALL
THREE PHASES ARE PRESENT AND OF THE CORRECT VOLTAGE. [F ALL
PHASES ARE CCRRECT, 20TATE THE "UNDER VOLTS™ AJJUSTMENT
COUNTER-CLOCKWISE AND THE “OVE? yOLTS™ ADJUSTVENT CLOCXWISE.
fF THE CONTACTS STILL DO NOT TSiNSFER., REMOVE POMER FROM THE
CHIT. REVERSE <0 OF THE THREE "WASE WIRES THEN REAPPLY

POWER. THE CONTACTS SHOULD THE™ TAANSFLR TQ THE OPERATING
{ONDITION {INDICATOR LIVES OFF).

BOTH THE UNDER AND OVER YOLTS QDJUSTMENTS ARE SCALED AT FIVE
VOLT INCAEMENTS. SET EACH ADJUSTMENT TO THE DESIRED VOLTAGE
TRIP LEVEL, THER SET THE QELAY SCCINDS ADJUSTMENT TQ THE

MItIMUM TIPE DELAY NECESSARY TQ PRIVENT NUISANCE TRIPPING.

. = AR X
87400087

Sere afacg. 4w e, T3 A

11440 E. PINE 19181438-1220 TULSA, OK 74116
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PAGE 1 Analytical Serv REPORT LAE # 85-07-015
RECEIVED: 07/02/83 03/20/86 12:00: 36 -
REPORT Radian PREPARED Radian Analytical Services
T0 B1l. 4 BY 8501 MoPac Blvd. :
Austin . 0. Box 9948 —
Austin, Texas 78766 CERTIFIED BY
ATTEN Robt.Wallace/Will Boettner ATTEN
PHONE (512) 454—-4797 CONTACT GRIMSHAW
CLIENT MAXIN SAMPLES _3
COMPANY Maxin Eng.
FACILITY
Duplicate of report of 07/11/85. *0
WORK ID No. End of Foundation Excav.
TAKEN Footnotes and Comments
TRANS Fed Ex. 4364992766
TYPE Qily Hater # Indicates a value less than S5 times the detection limit.
P.0. # 229-025-01-20 Potential error for such low values ranges between
INV. # 6108 © 80 and 100%.

@ Indicates_that spike recovery for this analysis on the
specific matrix was not within acceptable limits indicating
an_interferent present.

SAMPLE IDENTIFICATION Analytical Serv TEST CODES and NAMES used on this report
03 Trip Blank VOA EX_625 Extraction only - 625 BN/A
11 #6 IFB BS BNA Screen by IFB method
12 47 : M&25 A Method 625 _Acid Compounds

M&25 B Method 6295 Base/Neutrals
MGSNS S GCMS Characterization-ABN
MSENS V GCMS Characterization—-VOA
MS &24 EPA Method &24/GC—-MS




| \J combPomRATION | \J | \/

PAGE 2 Analytical Serv REPORT LAB # 82-07-019

RECEIVED: 07/02/85 RESULTS BY TEST
v TEST CODE v Sample 11 . o
i_default units i_(entered units) ‘
: { {
i EX_649 i 07/02/83 |
{ date complete : i
i IFB_BS | 07/01/83 i
i date complete H H

Zn B be L B e &m L B
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PAGE3 T Analytical Serv REPORT LAB # 83-07-013
RECEIVED: 07/02/83 - Results by Sample |
SAMPLE 1D #6 FRACTION 11A  TEST CODE M&20 A NAME Method 629 Acid Compounds
Date & Time Collected 07/01/89 Category
DATA FILE 2CUQ07015C11 DATE EXfRACTED 07/02/85 ANALYST WA VERIFIED BY LA¥
CONC. FACTOR 11 DATE INJVECTED 07/05/85 INSTRUMENT COMPOUNDS DETECTED f_g
NPDES SCAN EPA COMPQUND RESULT NPDES SCAN EPA COMPOUND RESULT
11A 21A 2,4, 6-trichlorophenol ____ ND 3 7A o8A ’ 4-nitrophenol T 1 ]
8A 224 4~chloro—-3-methylphenol ____ND E - SA 59A 2. 4-dinitrophenol __ __HND
1A 24A 2-chlorvophenol ____ND 4A 60A 2-methyl-4,6-dinitrophenol G
2A 31A 2:4-dichlorophenal ND ; A &4A pentachleoraphenol ____ WL
3A 34a 2, 4-dimethylphenol ____ND 10A &SA phenol ___ ML
6A S7A 2-nitrophenol __ ND :
SURROGATE RECOVERIES
SCAN CODE COMPQOUND ‘ RESULT
448 AS1 dS-phenol___ 33%
340 AS2 2-fluoarophenol 26%
1075 AS3 2: 4, 6~tribraomophenol__ 100%
AS4 d3-phenol__

NOTES AND DEFINITIONS FOR THIS REPORT.
SCAN = scan number or retention time on chromatogram.

All results reported in ug/1 unless otherwise specified. . .
<y T : : Y
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(¢ SHEPORATION O . \
PAGE 4 Analytical Serv REPORT LAB # 85-07-015
RECEIVED: 07/02/8% : Results by Sample Continued From Above
SAMPLE 1D &6 FRACTION 11A  TEST CODE M&23 A NAME Method 623 Acld Compounds

Date & Time Collected 07/01/85 | Categqory

ND = not detected at EPA detection limit method 625, (Federal Register, 11/26/84).

BL = detected in reagent blank; background subtraction not performed.

J = estimated value; less than method detection limit,

CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection
limits should be multiplied by conc. factor.

b ) ﬂmﬁ$’h== - . . DY - Tl Y wmm? £ o ‘;ﬂh 0NN e .
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PAGE S | Analytical Serv -~ REPORT LAB # 85-07-015
RECEIVED: 07/02/83 | Results by Sample
SAMPLE 1D #b - FRACTION 11A  TEST CODE M&23 B NAME Method 629 Base/Neutrals
Date & Time Collected 07/01/83 Category
DATA FILE 2CU07015C1i DATE EXTRACTED 07/02/85 ANALYST Wa VERIFIED BY LAV
CONC. FACTOR _____ 11 -DATE INJECTED 07/05/85 INSTRUMENT COMPOUNDS DETECTED _14
NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT
1B _9355 iB acenaphthene 1200 E 418 &1B N-nitrosodimethylamine MO
4B SB . benzidine ND% 438 628 N-nitrosodiphenylamine HD.
468 8B 1,.2,4-trichlorebenzene ND ; 428 638 N—nitrosodi—n-propqlamine ' R 1Y;
338 9B hexachloraobenzene ND ; 138 &66B bis(2—ethylhexyllphthalate N
3&B 12B hexachloroethane ND g 15B &67B butyl benzyl phthalate ND
i1B 18B bis(2-chloroethyllether ND E 268 &8B di-butyl phthalate [213]
16B 20B 2-chloronaphthalene ND g 298 698 di—-n-octyl phthalate HE
20B 258 1,2~dichlorobenzene ND g 24B 70B diethyl phthalate tE
218B 26B 1,3~dichlaorobenzene ND E 258 | 718 dimethyl phthalate b
228 278 1,4~-dichlorobenzene ND E SB 1617 72B benzo(alanthracene A T20
23B 288 3. 3‘dichlorobenzidine ND E &B 1934 73B : benzo(alpyrene 776G
278 35B 2:4-dinitrotoluene ND E 7B 748 benzo(b)fluoranthene # D
288 368 2:6~dinitrotoluene ND % 9B 1848 7SB benzo(k!fluoranthene = 83&
298 378 1,2~-diphenylhydrazine ND E 18B 1623 76&B | | chrysene A FACLY:
318 lggg' 398 fluoranthene __ 1700 E 2B _925 77B acenaphthylene 1006
178 40B 4~chlorophenyl phenyl ether ___ ND i 38 1194 78B anthracene B __11GC

vl




 compomATion . -
et & malytical Serv  REPORT LAB # 83-07-019
RECEIVED: 07/02/83 Results by Sample ~Continued From Above
SAMPLE 1D #6 FRACTION 11A  TEST CODE M625 B NAME Method 625 Base/Nevtrals
Date & Time Collected 07/01/83 Category
14B 41B 4-bromophenyl phenyl ether ____ND ! 8B 2483 79B | benzo(ghilperylene 206
128 42B bis(2-chloroisopropylliether ____ ND : 328 1035 80B fluorene 14GC
10B 43B bis(2-chloroethoxylmethane ___ ND : 44B 1188 81B phenanthrene B __2300
348B o288 hexachlorobutadiene ___ ND : 198 82B dibenzo(a,hlranthracene
35B S53B hexachlorvocyclopentadiene ___ _ND 37B 2353 83B indeno(1,2,3-cd)pyrene
38B 54B isophorone ___ ND ' 45B 1417 84B ' pyrene __1@21
39B _g@‘.ssa naphthalene _ 8000
40B 56B . nitrobenzene ___ ND

SURROGATE RECOVERIES

SCAN CODE RESULT

_9571 BS1 dS5—nitrobenzene__ 1004

_845 BS2 - 2~fluorabiphenyl SO%Z

1444 BS3 d14-terphenyl 73% ‘
BS4 di0O-biphenyl

NDOTES AND DEFINITIONS FOR THIS REPORT.

SCAN = scan number or retention time on chromatogvam.
All results reported in ug/l unless otherwise specified.: '
ND = not detected at EPA detection limit method 625, (Federal Register., 10/26/843).
# = benzo(b)fluoranthene and benzo(k)fluoranthene co-—-elute.
A = benzo(al)anthracene and chrysene co-elute in high concentrations.
‘(»'- fet 3

) o o
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PAGE 7 © Analytical Serv REPORT LAB # 85-07-015
RECEIVED: 07/02/83 Results by Sample Continued From Abave _
SAMPLE 1D #6 FRACTION 11A  TEST CODE M&23 B NAME Method 629 Base/Nevtrals

Date & Time Collected 07/01/85 Category

B = anthracene and phenanthrene co—-elute in high concentrations.

BL = detected in reagent blank; background subtraction not performed.

J = estimated value; less than methad detection limit.

CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection
limits should be multiplied by conc. factor.




 €CORPORATION

PAGES Analytical Serv  ~ REPG LAB § 85-07-015
RECEIVED: .07/02/82 ~ Results by Sample
SAMPLE ID 86 FRACTION {1A  TEST CODE MSNS S NAME GCMS Characterization-ABN
Date & Time Collected 07/01/85 Category
CHRO # 2CU07015C1 VERIFIED BY LAV
SAMPLE SIZE 220 ml DATE ANALYZED 07/05/85 UNITS uq/1
CONF REF
SCAN COMPQUND RESULT LEVEL CMPD
_785 z—methglnaghthélene _ 3200 | | .
_980 dibenzofuran - 260
_523 benzene, 1-propenyl- 4500
_532 th~indene 8100
_b641 cyclopropCalindene, 1, 1a, b, ba-tetra
hydro ____B870
_b648 cycloproplalindene, 1, la, &, ba—tetra
hydro - 1000
802 naphthalene, 1-methyl~ 3700
_B85% 1,1‘~biphenyl ____1800
_884 Naphthalene, 2, 7-dimethyl __ 1600
_897 @hthalene.z.a—dmﬂhgl ____ 2400
1069 lh-phenalene 86860
1124 PUi—fluorene, 4—methyl— 550
1167 dibenzothiophene _ 510
1271 phenanthrene, 3-methyl- 1300

L S §§§§ Gl W gl B® ead i o Em (o
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PAGE 9 Analytical Serv REPORT LAB & 83-07-013
RECEIVED: 07/02/83 Results by Sample o _
SAMPLE 1D #6  FRACTION 11B  TEST CODE MSNS S NAME GCMS Characterization-AGN
| Date & Time Collected 07/01/83 Category
CHRO ¢ 2CU0701S5C1 : VERIFIED BY LAK
SAMPLE SIZE 920 ml} DATE ANALYZED 07/05/83 UNITS ug/}
- CONF  REF
SCAN COMPOUND RESULT LEVEL CMPD
1285 phenanthrene, 4—methyl 1700 ‘
1266 phenanthrene, 3~methyl _ 1200

1314 naphthalene. 2-phenyl 840
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PAGE 10 Analytical Serv  ~  REPORT LAB # 85-07-019
RECEIVED: 07/02/83 Results by Sample
SAMPLE ID 47 | FRACTION 12A  TEST CODE MSNS V NAME GCMS Characterization-VDA
~ Date & Time Collected 07/01/83 Category
CHROD # 4CG@07015Vv2 VERIFIED BY L_A&
SAMPLE SIZE S0 _ul DATE ANALYZED 07/02/85 - UNITS ug/1 ’
_ CONF  REF
SCAN COMPOUND RESULT LEVEL CHMPD
_483 total xylenes ___ 2200
9248 2:3-dihydro—-1h—indene 2500 | ‘
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PAGE 11 | Analytical Serv REPORT LAB # 85-07-015
RECEIVED: 07/02/83 Results by Sample
SAMPLE 1D #7 FRACTION 124  TEST CODE M5 624 NAME EPA Methad 624/GC-NS
Date & Time Collected 07/01/89 Category
DATA FILE 4CU07015V12 DATE INJECTED 07/02/85 ANALYST i} VERIFIED BY LAWK
CONC. FACTOR 100 INSTRUMENT £4 COMPOUNDS DETECTED _ 2
NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT
3v _251 {4V benzene 1500 5 17v 32V 1.2-dichloropropane ____ NG
6V &V carbon tetrachloride ND % 18v 33V cis—1,3-dichloropropylene ___ HI
7V Vv chlorobenzene ND E 1gv 33V trans—1,3-dichloropropylene ____HD
15V 10V l1,2~dichloroethane ND % 19v 425 38V ethylbenzene 2000
27V 11V 1,1, 1-trichloroethane ND E 22V 44V methylene chloride ND
14V 13v 1, 1-dichloroethane ND 5 21V 435V - methyl chlovide __ NI
28V 14y 1,1.2-trichloroethane ND E 20V {46V methyl bromide __ _ HNEC
- 23V 15v 1,1, 2, 2~tetrachloroethane ____ ND % Sv 47V bromoform ____ NI
EAY 16V _ chloroethane ND E 12v 48V dichlorobromomethane ___ ND
10V 19V 2-chloroethylvinyl ether ND ; 30v 49V trichlorofldoromethane
11V 23V chloroform ND ; 8V S1v chlorodibromomethane
16V 29v 1,1-dichloroethylene ND E 24V - B85V tetrachlorocethylene ____ WD
26V 30V 1,2-trans-dichloroethylene ____ ND { 25V 373 86V toluene __300C
| 29V 87v trichloroethylene _ __ WD
31v | 88v vinyl chlorvide ____ WD
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PAGE 1€ Analytical Serv REPORT LAB # 83-07-013
RECEIVED: 07/02/83 Results by Sample Continued From Above
SAMPLE ID &7 FRACTION 12A  TEST CODE MS 624 NAME EPA Method 624/6C-MS
Date & Time Collected 07/01/83 Categoru

SURROGATE RECOVERIES

SCAN CODE COMPOUND RESULT

145 VS1 d4—-1,2-dichlaoroethane 0%
370 VvSs2 d8—-toluene 9%
- 49 vs3 bromofluorobenzene w2 WA

NOTES AND DEFINITIONS FOR THIS REPORT.
SCAN = scan number or retention time on chromatogram.
All results reported in va/]l unless otherwise specified.
ND = not detected at EPA detection limit method 624, (Federal Register. 10/2&4/84;.

BL = detected in reagent blank; background subtraction not performed.
J = estimated value; less than method detection limit.
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection

limits should be multiplied by conc. factor.

,@f% : : ¥
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Q CORPORATYTION . r(‘j _
PAGE 13 Analytical Serv REPORT LAB # 83-07-015
RECEIVED: 07/02/89 NonReported Work
FRACTION AND TEST CODES FOR WORK NOT REPORTED ELSEWHERE
03B { DUP624
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PAGE 1 Analytical Serv REPORT LAB # 85-10-008
RECEIVED: 10/10/85 - 03/20/86 12:03:23
REPORT Radian PREPARED Radian Analytical Services
TO Bl. 4 BY 8501 MoPac Blvd.
Austin P.0O. Box 2948
Austin, Texas 78766 CERTIFIED BY
ATTEN Robert Wallace ATTEN ,
PHONE (512) 454-4797 CONTACT GRIMSHAW
CLIENT LINCOLN SAMPLES _3 :
COMPANY Lincoln Properties
FACILITY Congress Av. ' .
##Sample was yellow in_color.
B-Compound detected in Reagent Blank at less than method MDL:
WORK ID pre—~ and post—-treatment background correction not performed. -
TAKEN BJH NA-Not applicable.
TRANS BJH
TYPE Duplicate of rveport of 10/31/85. .
P.0 # 229-025-05-20
INV. # &724 Footnotes and Comments

SAMPLE - IDENTIFICATION

1 Con—1

Con-2

Con—-3

55

# Indicates a value less than S5 times the detection limit.

Potential error for such low values ranges befwesen

90 _and_100%.

@ Indicates that spike recovery for ¢this analysis

on_the

specific matrix was not within accegtable limi€s

indicating

an_interferent pr

esent.

Analytical Serv TEST CODES and NAMES used on this report

2.

AG E Silver., ICPES M&25_A Method &25 Acid Compounds
AS_HA Arsenic Hydride ME25 B Mathod 625 Bases/Meutrals
BA E Barium, ICPES MN E ttanganese. ICPES
BAODS _ Biological Oxygen Demand MS_ 624 EPA Method &24/GC-MS
B E Boron. ICPES NI E Mickel, ICPES
Ch E Cadmium, ICPES OP0O4 A Orthophosphate
cH20 Formaldehyde PB_GA _ Lead, low level
CL_IC Chlaoride IC P+ A pH
COD A Chemical Oxygen Demand CSE_ A Selenium Hydride —
CR E__ Chromium, ICPES S04 IC Sulfate IC
CU E Copper. ICPES IN E Zinc., ICPES
EX_&25 Extraction only - 6295 BN/A
HG CA_Mercury, Cold Vapor
CR BB g BN BB 1P e Em

s



ij CoOmRPORATYION | &y
PAGE 2 Analytical Serv REPORT
RECEIVED: 10/10/85 : | RESULTS BY TEST

LAB & 89-10-038

{ TEST CODE i Sample 01 Sample 3 . T

default units (entered units) (entered units) (entered units)

Sample 02

N {0,008 0,003 | | '
i ug/ml H :
i AS_HA | 0.007% 0.007# :
{ ug/ml H :
DA E : 0.18 0. 084
P ug/ml H :
1 BODS | 4 1
i\ mg/L ' i
i B_E | 1.1 0. 23% :
i ug/ml ' 1
i CD E | <0. 00 <0. 002 |
{ ug/ml H H
! CH20 : 0.2 0. 2%% :
mg/L H H
CL_IC : 7d 77 |
mg/L : H
COD_A i 110 7 :
mg/L H i
CR_E : 0. 013# 0.010%
ug/ml : i
CUE | 0.008 0.001% i
ug/ml H :
EX_645 i 10/19/8% 10/713/83 10/13/83 i
date complete : :
HG_CA i <0. 0002 <0. 0002 i
ug/ml : H
MN_E | 0.12 0.016 i
{ ug/ml H .




T . CORPORATION

A

PAGE 3

RECEIVED: 10/10/85-

NI_E

¢ ug/ml

0PO4 A

i mg/L as P

PB_GA

i ug/ml

PH_A

t pH units

SE_HA

i ug/ml

S04_IC

i mg/L

IN E

i ug/ml

0.017
1.9
mg/L
<0.002
8. 16
<0. 002
740

0. 003

TN

- )
Analytical Serv RePOr™

RESULTS BY TEST

0. 003#%

0.18
mg/L

<0. 002

8.0

<0. 00d

349

<0. 003

LAB & 83-10-033
CONTINUED FROM ABOVE

15, o
AN
G G e

- el &8 U W tﬁié CB =8 g 6% R
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PAGE 4 Analytical Serv REPORT LAB # 85-10-058

RECEIVED: 10/10/83 Results by Sample |

SAMPLE 1D Con-1 FRACTION Q16 TEST CODE 1625 A NAME Method 625 Acid Compounds

Date & Time Collected 10/03/89 Category

DATA FILE 2CU10058CO1 DATE EXTRACTED 10/15/85 ANALYST SF VERIFIED BY LAV

CONC. FACTOR 1 DATE INJECTED 10/23/85 INSTRUMENT __ 32 COMPQOQUNDS DETECTELD _ 4

NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT
11A 21A 2:4,6-trichlorophenol ND ¢ 74 o°8A ’ 4-nitrophenal MG
8A 22A 4-chloro—3-methylphenol ND ; SA S7A 2:4-dinitrophenol NI
1A 24A 2-chlorophenal ND ; 4A &0A 2—methq1—4.&—dinitrophenol NI
2A 31A . 2,4-dichlorophenol ND ; A 64A pentachioraphenol ND
3A 34A _ 2:4-dimethylphenol ND ; 10A 695A phenol ML
6A S74 2—-nitrophenol ND ;

SURROGATE RECOVERIES

SCAN CODE COMPOUND RESULT
_446 AS1 dS5-~phenol____84
333 ASs2 2-fluaorophenol 42
1065 AS3 2,4, 6~tribromophenocl__ _- 82

AS4 d3-phenol_____na

NOTES AND DEFINITIONS FOR THIS REPORT.
SCAN = scan number or retention time on chromatogram.
All results Teported in ug/) unless otherwise specified.

K - W ’ J



PAGE 3
RECEIV

SAMPLE

k CORPORAYION . : )
I i i
-

Analytical Seev REPORI LAB 4 85-10-098
ED: 10/10/83 : Results by Sample Continued From Above
ID Con-1 FRACTION 016  TEST CODE M&25 A NAME Method 625 Acid Compounds
: Date & Time Collected 10/03/89 Cateqory

ND = not detected at EPA detection limit method 625, (Federal Register, 11/2&4/84).

BL = detected in reagent blank; background subtraction not performed.

J = estimated value; less than method detection limit.

CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimumn detection
limits should be multiplied by conc. factor. '

W R OB €l S G2 LD e Em o8
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PAGE & Analytical Serv. REPORT LAB # 85-10-038
RECEIVED: 10/10/85 | Results by Sample _
SAMPLE 1D Con-1 FRACTION 016 ~ TEST CODE M&25 B NAME Method 625 Base/Neutrals
Date & Time Collected 10/03/89 Cateqory
DATA FILE 2CU10058C01 DATE EXTRACTED 10/15/85 ANALYST ___ SF VERIFIED BY LAV
CONC. FACTOR 1 DATE INJECTED 10/23/85 INSTRUMENT __ 32 COMPOUNDS DETECTED _E
NPDES SCAN EPA ‘ COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT
1B _246 1B acenaphthene ___ 7 E 418 61B N--nitrosodimethylamine ____ NI
4B 5B benzidine NDE 438 &2B N—nitrosodiphenq!aminel ND‘
468- 8B 1,2, 4-trichlorobenzene ND g 428 &3B N-nitrosodi-n-propylamine iy
338 o8B hexachlorobenzene ND E 13B 1611 66B bis(2-ethylhexyllphthalate 7
36B 128 ’ hexachloroethane ND E 15B 678 butyl benzyl phthalate G
118 14B bis(2-chloroethyllether ND ;‘ 26B 1276 68B di—butyl phthalate 1c
16B 20B z—chxbronaphthalene ND ; 298 698 . di-n-octyl phthalate 1D
208 258 1,2~-dichlorobenzene ND E 248 70B diethyl phthalate NG
21B 268 1,3-dichlorobenzene ND E 258 71B dimethyl ghthalate oG
22B : 278 1.4—dichlorobénzene ND % SB 72B benzo(alanthracens A M
23B 28B 3,3‘dichlorobenzidine ND g 6B 73B ' benzof{alpyrene N
. 27B 358 2:4~dinitrotoluene ND E 7B 74B benzo(b)flueranthene 21
288 36B 2, 6~dinitrotoluene __m“ﬂg'é 95 758 benz2o(k)fluoranthene # K19
298 37B 1,2-diphenylhydrazine ___ ND E 188 768 chrysene A N
31B 13466 39B fluoranthene 9 % 2B 778 acenaphthylene 145
178 '4OB 4-chloropheng1'phengl ether ND E 3B 1183 76B anthracene B 3

N\
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PAGE 7 malytical Serv REPORI LAB # 85-10-058
RECEIVED: 10/10/83 Results by Sample | Continued From Above
SAMPLE D Con-1 FRACTION Q16 TEST CODE M625 B NAME Method 429 Base/Neutrals
Date & Time Collected 10/03/83 _ Category
148 41B 4-bromophenyl phenyl ether ____ ND ! .BB - 798 benzo(ghilperylene (18]
128 42B bis(2-chloroisopropyllether ND : 328 1025 8O0B fluorene ]
1083 43B bis(2-chloroethaoxylimethane ND ; 44B 1175 81B phenanthrene B g
34B o288 hexachlorobutadiene ND ; 19B 828 ditenzo(a,hlanthracene |
35B 53B hexachlorocyclopentadiene ND : 378 838 indeno(l.2.3—cd)pq§ene
38B S4B isophorone ND : 458 848 : pyrene __ NI
39B 673 95B naphthalene 3 :
40B 5&6B nitrobenzene ND :
SURROGATE RECOVERIES
SCAN CODE RESULT
S66 BS1 , dS-nitrobenzene____ 84
838 BS2 2-fluorobiphenyl &5 '
1429 BS3 d14-tevphenyl____ 37 .
BS4 di1O-biphenyl____ _na
NOTES AND DEFINITIONS FOR THIS REPORT.
SCAN = scan number or retention time on chromatogram.

All results reported in ug/) unless otherwise specified.

ND = not detected at EPA detection limit method 625, (Federal Register, 10/2&/84}.
benzo(b)fluoranthene and benzo(k)fluoranthene co—-elute

‘9enzo(a)anthracene and chrysene co-elute in high concentrations.

i
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PAGE 8 Analytical Serv REPORT LAB # B5-10-038
RECEIVED: 10/10/83 Results by Sample Continued From Above _
SAMPLE ID Con-] FRACTION 016G TEST CODE M&29 B NAME Method 623 Base/Neutrals
| Date & Time Collected 10/03/83 Category
B = anthracene and phenanthrene co—elute in high concentrations. |

BL = detected in reagent blank;

J = estimated value; less than method detection limit.

CONC. FACTOR: indicates dilution of sample if greater than one (1).
limits should be multiplied by conc. factor.

background subtraction not performed.

Minimum detection
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PAGES mnalytical Serv  ~ REPORT LAB # 85-10-038
RECEIVED: 10/10/82 Results by Sample |
SAMPLE ID Con-1 FRACTION Q1E  TEST CODE MS 424 NAME EPA Method 624/6C-NMS_
Date & Time Collected 10/03/835 Category
DATA FILE 4CU10058v01 DATE INJECTED 10/716/85 ANAL*ST ——_ MM VERIFIED BY LAY
CONC. FACTOR _ 1 INSTRUMENT __ 3400 CCMPOUNDS DETECTED __1
NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA | COMPOUND RESULT
3V {4V benzene __ __ND i 17¢ 32V i,2-dichloropropane __ _ NEC
&V &V carbon tetrachloride ____ND g 18v 33V cis—1,3-dichloropropylene _ NI
7V 7V chlorobenzene ____ ND E i8v 33V trans~123—dichloropropqlene 'NB
15v iov l,2-dichloroethane ____ ND g 19V 38v ethylbenzene e
27V 11v 1,1, 1-trichloroethane ___ ND % 22V _106 44V methylene chloride __10 E
14V 13V 1,1-dichloroethane ___ ND 21v 45V methyl chloride ____ MO
. a8sv 14V 1,1,2-trichloroethane ___ ND E 20V . ALV methyl bromide _____ NG
23V 15V 1.1.2.2—tetvachloroethang __ND E SV 47V "bromoform ___ WO
oV 16V chlovroethane ____ ND . 12v a8v " dichlorobromomethane WD
10V 19V 2-chloroethylvinyl ether ND E 3o0v 49V trichlorofluoromethane
11V 23V chloroform ND E Vv S1v chlorodibromomethane ;___ﬂg
16V 29V 1,1-dichloroethylene ___ ND E 24y 85v ,teﬁrachloroethglene - NG
26V 30V 1,2-trans-dichloroethylene ND ; 25V 8g&v toluene __ HMD
| . 29V . 87V trichloroethylene 4D
31v gav vinyl chloride ____ ND

G
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PAGE 10 Analytical Serv ’ REPORT LAB # B85-10-038
RECEIVED: 10/10/85 Results by Sample Continued From Above
SAMPLE ID Con-} FRACTION QIE  TEST CODE MS 624 NAME EPA Method 624/GC-MS
Date & Time Collected 10/03/89 Category

SURROGATE RECOVERIES

SCAN CODE COMPQUND : RESULT
_199 vsi d4-1.2—dichlordethane 82
_38% vs2 dg8~toluene 100
_473 VS3 bromofluorobenzene__ _ 56

NOTES aAND DEFINITIONS FOR THIS REPORT.
SCAN = scan number or retention time an chromataogram.
All results reported in ug/1 unless otherwise specified.
ND = not detected at EPA detection limit method 624, (Federal Register, 10/2&4/84;.
BL = detected in reagent blank: background subtraction not performed.
J = estimated valuei less than method detection limit.
"CONC. FACTOR: indicates dilution of sample if greater than one (1), Minimum detection
limits should be multiplied by conc. factar.
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PAGE 11 Analytical Serv

RECEIVED: 10/10/85
SAMPLE ID Con-2

Date & Time Collected 10/07/85 Category

DATA FILE 2€CU10058C02 DATE EXTRACTED 10/15/85 ANALYST WJL VERIFIED‘EY LAY
CONC. FACTOR 1 DATE INJECTED 10/22/85 INSTRUMENT 32 COMPOUNDS DETECTED __2
NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT
1B 1B acenaphthene ND | 41B 61B "N-nitrosodimethylamine N

4B . sB benzidine ____ ND 438 62B N-nitrosediphenylamine u,
46B 8B 1,2,4-trichlorobenzene ND ; 428 63B N—nittosodi—n—propqlamine (2}
33B | 9B hexachlorobenzene ND ; 13B 1615 66B bis(2-ethylhexyliphthalate £
- 36B 128 hexachloroethane ND ; 15B &7B butyl benzyl phthalate 218
11B 188 bis(2-chloroethyljlether ND ; 26B 1279 &8B di-butyl phthalate i&
16B 208 2—chloronaphthélene ND ; 298 &98 di—-n—octyl phthalate G
20B 258 1,2-dichlorobenzene ND ! 24B 70B diethyl phthalate ND
218 268 1,3~dichlorabenzene ND ; 258 71B dimethyl phthalate ﬂD

228 278 1.4-dichlorobenzene ND E SB 72B benzo(alanthracene A Ng
238- 288 3,3’dichlorobenzidine _____ ND ; &8 73B benzolalpyrene e
278 358 2.4—dinitrotoiuene ND ; 7B 748 benzo(blrfluoranthene % 28]
288 36B 2.b~dinitrotolu§ne ND ; 9B 75B benzo(k)fluoranthene G
298 378 1.2—diphenqlhgdrazine _ND ; 188 7&B chrysene A MND
31B 398 fluoranthene ND ; 2B 778 acenaphthylene ME
178 40B 4-chlorophenyl phenyl ether ___ ND ; 3B 78B anthracene B NE

FRACTION 026

REPORT

Results by Sample

LAB # 85-10-098

TEST CODE M625 B NAME Method 625 Base/Neutrals
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PAGE 12 Analytical Serv REPOR] LAB # 85-10-058
RECEIVED: 10/10/83 - Results by Sample Continued From Above
SAMPLE ID Con-2 FRACTION Q26 TEST -CODE M&629 B NAME Method 629 Base/Neutrals
Date & Time Collected 10/07/85 Category
14B 41B 4-bromophenyl phenyl ether ___ ND ! 88 798 benzo(ghilperylene ____ NDO
128 42B bis(2-chloroisopropyllether ____ ND . 328 80B fluorene ____ ML
108 43B bis(2-chloroethoxylmethane ND : 4453 : 81B phenanthrene B ___ MO
348B 52B hexachlorobutadiene ___ND : 19B 828 dibenzo(arhlranthracene
358 238 hexachlorocyclopentadiene ND : 378 83B indeno(1.2,3-cdlpyrene _ __ NI
38B 548 isophorone ____ND 45B 84B ‘ pyrene ____ NI
39B 55B naphthalene _____ND |
40B 56B nitrobenzene ____ _ND .

SURROGATE RECOVERIES

SCAN CODE RESULT

_5648 BS1 d5-nitrobenzene___ 107

840 BS2 2~-fluorabiphenyl 81

1432 BS3 di4—-terphenyl &4
BS4 d10-biphenyl na

NOTES AND DEFINITIONS FOR TIHIS REPORT.

SCAN = scan number or retention time on chromatogram.

All results reported in ug/) unless otherwise specified.

ND = not detected at EPA detection limit method 625, (Federal Register, 10/25/84).
# = benzo(b)fluoranthene and benzo(k)fluoranthene co—-elute. .

A = benzo(alanthracene and chrysene co-elute in high concentrations.
[
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PAGE 13 mnalytical Serv REFG LAB  85-10-058

RECEIVED: 10/10/83 Results by Sample | Continved From Above _

SAMPLE ID Con-2 - FRACTION 026 TEST CODE MA23 B NAME Method &9 Base/Neutrals
Date & Time Collected 10/07/83 Category

B = anthracene and phenanthrene co-elute in high concentrations.
BL = detected in reagent blank; background subtraction not performed.
J = estimated valuei less than method detection limit.

CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection
limits should be multiplied by conc. factor.
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PAGE 18 malytical Sevv REPORT LAB # 89-10-058
RECEIVED: 10/10/8% Results by Sample .
SAMPLE 1D Con-2 FRACTION Q2 TEST CODE M5 624 NAME EPA Method 624/GC-MS
| Date & Time Collected 10/07/89 Category
DATA FILE 4CU10058v02 DATE INJECTED 10/146/85 ANALYST MM VERIFIED BY LAW
CONC. FACTOR 1 INSTRUMENT 3400 cCoMPOUNDS DETECTED __1
NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT
3V 4V benzene ND E 17v 32V 1.2-dichloropropane ___ NO
&v &v carbon tetrachloride ____ ND E 18v 33V cis—1,3-dichloropropylene ___i[l.
7V 7v | chlorobenzene ND g 18v 33v trans—l.deichloropropqlene WD
15V 10V 1.2-dichloroethane ND E 19v 38V ethylbenzene ___ HNO
27v . 11V 1,1,1-trichloroethane __ _ND 22v _102 44V methylene chloride _1.1 E
14V 13v 1, 1-dichloroethane ND i 21V 45v -~ methyl chioride _ uB
28V 14v 1,1,2~trichloroethane ND ; 20V | 46V methyl bromide ____NE
23V 15v 1,1, 2, 2-tetrachloroethane ND ; SV 47v bromoform ____ NI
V 16V chloroethane ND ; 12v 48v dichlorobromomathane _ ___ MND
10V 19V 2-chloroethylvinyl ether ___;gg E 30V 49V trichlorofluoromethane ____ MO
11V 23V chloroform ND g v o1V chlorodibromomethane __ NI
- 16V 29V 1,1-dichloroethylene ND % 24V - 85v tetrachloroethylene ____ NE
.26V 30V 1,2-trans—-dichlorocethylene ND ; 25V . a6v toluene ____ WD
29V 87v trichloreethylene ____ NG
31v 88y vingl chloride __ WG
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PAGE 19 ~ Analytical Serv REFOR LAB & 89-10-008
RECEIVED: 10/10/83 Results by Sample Continued From Above
SAMPLE ID Con-¢ FRACTION Q2E  TEST CODE MS 624 NAME EPA Method 624/GC- -MS
Date & Time Collected 10/07/89 Cateqory

SURROGATE RECOVERIES

SCAN CODE COMPOUND RESULT
198 vs1 d4-1,2-dichloroethane 8é&
384 vs2 d8~-toluene 100
473 VS3 bromofluorobenzene .95

NOTES AND DEFINITIONS FOR THIS REPORT.
SCAN = scan number or retention time on chromatogram.
All results reported in ug/l unless otherwise specified.
ND = not detected at EPA detection limit method 624, (Federal Register. 10/2&/B4)
BL. = detected in reagent blanki; background subtraction not performed.
J = estimated valuei less than method detection limit.
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection
limits should be multiplied by conc. factor.

S LB B g L3 2B Y oB-em o
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PAGE 16 malytical Sevv . REFORT LAB # B5-10-058 ‘
RECEIVED: 10/10/83 Results by Sample
SAMPLE 1D Con-3 | FRACTION 034  TEST CODE M23 B NAME Method 625 Base/Neutrals
Date & Time Collected 09/27/82 . Category
DATA FILE QCUIOQ§BC03 DATE‘EXTRACTED 10715785 ANALYST WL -VERIFIED BY LAK
CONC. FACTOR ___ 1 DATE INJECTED 10/22/8%5 INSTRUMENT 32 COMPOUINDS DETECTED __1
NPDES SCAN EPA COMPOUND - RESULT NPDES SCAN EPA COMPOUND RESULT
iB 1B acenaphthene ____ ND E 418 61B N-nitrosodimethylamine __ D
4B oB benzidine ___ ND g 43B 628 N—-nitrosodiphenylamine HD.
46B ap 1,2, 4—¢trichlorobenzene ND 5 428 &3B N-nitrosodi-n-propqlamine D
338 9B hexachloraobenzene ND g 13B 66B bis(2—-ethylhexyllphthalate LG
368 128 hexachloroethane ND % 158 &78B butyl benzyl phthalate NE
11B 188 bis(2-chloroethyl)ether ND g' 26B 1277 &8B di-butyl phthalate 14
16B 208 2-chloronaphthalene . ND E 298 &9B di—-n—octyl phthalate D
208 258 1,2~dichlorobenzene ND % 24B 70B diethyl phthalate N
21B 268 ' 1,3~dichlor6benzene ND E 258 71B dimethyl phthalate (¢ 19)
228 278 1,4~dichlorobenzene ND E oB 72B benzo(alanthracene A WD
238 288 3:3°dichlorobenzidine ND 5 &8 73D benzo(alpyrene ND
278 358 2,4-dinitrotoluene ND E 7B 74B benzo(b)fluoranthene ND
28B 368 2.b~dinitrofoluene —__ND ; 98 75B benzo(k}flueranthene # 21
298 378 l1.2~diphenylhydrazine ____ ND ; 188 768 chrysene A P
318 398 Flﬁoranthene — __ND E 28 778 acenaphthylene (X 15)
178 40B 4-chlorophenyl phenyl ether ND ; 3B .. 78B anthracene B ND
i

L

\;j
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PAGE 17 malytical Serv  REPCRT LAB # 85-10-058
RECEIVED: 10/10/83 - Results by Sample Continued From Above
SANMPLE 1D Con-3 FRACTION 03A  TEST CODE M&23 B NAME Method 629 Base/Neutrals
Date & Time Collected 09/27/89 Category
148 41B 4-bromophenyl phenyl ether ___ ND ! 88 798 bénzo(ghi)perqlene NE
128 42B bis(2-chloroisopropyllether _____ND : 328 -808 fluofene D
10B 438 bis(z—chloroethdxq)methane ND ; 4418 818 phenanthrene B ___ ND
348 S2B hexachlorobutadiene ND ; 19B 828 dibenzo(a, hlanthracene | N‘
35B _538 hexachlorocgclopentadiene - ND ; 378 838 indeno(1.2}3—cd)pgrene _ WD
388 248 isophorone ND g- 458 84B . pyrene _____ NG
398 S5B naphthalene | ND ;
40B S56B nitrobenzene ND :
SURROGATE RECOVERIES
SCAN CODE | RESULT
_S5&48 BSt dS5-nitrobenzene_____ 82
1066 BS2 2-fluorobiphenyl____ 74
1430 BS3 di4-terphenyl____ S3 .
BS4 : d;o—biphgngl____gg
NOTES AND DEFINITIONS FOR THIS REPORY.
SCAN = scan number or retention time on chromatogram.
All results reported in___ ug/l unless otherwise specified.

ND .= not detected at EPA detection limit method 625, (Federal Register., 10/2&/€4}.
= benzo(b)fluoranthene and benzo(k)fluoranthene co-elute
A = benzo(a)anthracene and chrysene co-elute in high concentrations.

CrE o jég% I&Ji'
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PAGE 18 Analytical Serv REPORT LAB & 85-10-058
RECEIVED: 10/10/8% Results by Sample - Continued From Above
SAMPLE ID Con-3 FRACTION 03A  TEST CODE M&29 B NAME Method 629 Base/Neutrals

Date & Time Collected 09/27/8% Category

B = anthracene and phenanthrene co-elute in high concentrations.

BL = detected in reagent blank; background subtraction not performed.
J = estimated value; less than method detection limit.

CONC. FACTOR: indicates dilution of sample if greater than one (1).
limits should be multiplied by conc. factor.

Minimum detgction
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PAGE 19 ~ Analytical Serv REPORT LAB # 83-10-038
RECEIVED: 10/10/83 NonReported Work |
FRACTION AND TEST CODES FOR WORK NOT REPORTED ELSEWHERE
OlF H DUPS624
O2F ! DUP&624

3 &F i
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PAGE 1 Analytical Serv REPOR1 LAB # B6-02-138
RECEIVED: 02/25/86 - 03/20/86 12:06:98
REPORT Radian PREPARED Radian Analytical Services
TO Bl. 4 BY 8501 MoPac Blwvd
Austin P.O. Box 9948 —
Austin, Texas 78766 CERTIFIED BY
ATTEN Robert Wallace ATTEN
PHONE (512) 454-4797 CONTACT GRIMSHAW
CLIENT LINCOLN SAMPLES _5
COMPANY Lincoln Properties

FACILITY

Duplicate of report of 03/146&/86.

WORK ID 100 Congress

TAKEN 2/24/86 Footnotes and Comments _
TRANS Fed Ex 736743%26 N
TYPE H20 v # Indicates a value less than 5 times the detection limit.

P.0. # 229-025-06-20 Potential error for such low values ranges between

INV. # 7535 90 and 100%.

@ Indicates_that spike recovery for this analysis on_the
specific matrix was not within accepfable limits indicating
an _interferent present.

SAMPLE IDENTIFICATION Analytical Serv TEST CODES and NAMES used on this report
01 I-1 ABN H20 EX 625 Extraction only — 625 BN/A
01 I-1 ABN H20 VOA IFB_VS VOA Screen by IFB method
02 B=1 ABN H20 M625 A Method 625 Acid Compounds
02 B-1 ABN VOA _H20 M&E25 B Method 625 Base/Neutrals
03 E~-1_ABN H20 MS_624 EPA Method 624/GC—MS
03 E-1 ABN VDA _H20
04 E-2 ABN H20
04 E-2 VOA H20
05 Reagent Blank 624
05 Reagent Blank 629 _




date complete
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PAGE 2 Analytical Serv REPORT LAB & 86-02-138

RECEIVED: 02/25/86 - RESULTS BY TEST | _

i TEST CODE i Sample OI Sample 02 Sample (3 Sample 04 Sample 09 |
E dejgulf units : (entered units) (entered units) (entered units) (entered units) {entered unifts) |
1 EX_629 i 02/26/86 02/26/86 02/26/86 0/26/86 02726786
{ date complete : H
.

IFB_VS { o 02/25/8 02/25/86 02/25/86 02/25/86
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PAGE 3 Analytical Serv REPORT LAB # B6-02-108
RECEIVED: 02/23/86 Results by Sample |
SAMPLE ID I-1 ABN HZO - FRACTION Q1A  TEST CODE M&25 A NAME Method 625 Acid Compounds
Date & Time Collected 02/24/86 Category
DATA FILE 5CU02158C01 DATE E*iRACTED 02/26/86 ANALYST ' WJL VERIFIED BY Lak
CONC. FACTOR 1 DATE INJECTED 03/10/86 INSTRUMENT __S5100 COMPOUNDS DETECTED ___1
NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND REESULT [
11A 214A 2,4,6-trichlorophenol ___ _ND E 7A S8A 4-nitrophenol R1¥; :
BA 22A 4-chloro~3-methylphenol _____ND g SA S%a 2:4~dinitrophenol NE é
1A 24A 2-chlorophenocl ____ ND E 4A 60A 2-methyl—-4,&-dinitrophenol ____ NO é
2A 31A 2:4-dichlaorophenol ____ ND f FA 64A pentachlarephenol ___  HE ;
3A 344 2, 4-dimethylphenol ___ND 10A _392 6SA phenol ____ 2 g
&A S7A 2-nitrophenal ___ND ! '
SURROGATE RECOVERIES %
SCAN CODE COMPOUND RESULT :
_390 ASt dS-phenol____ 90
286 AS2 2-fluovophenal__ 88 %
987 AS3 2,4, 6-tribromophenol ___ 156 5
AS4 d3-phenol

NOTES AND DEFINITIONS FOR THIS REPORT.
. SCAN = scan number or retention time on chromatogram.
Alllyesults reported in ug/1 unless otherwiﬁg specified.

i | [c U
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PAGE 4 Analytical Serv REPOR LAD # 86-02-138
RECEIVED: 02/23/B6 Results by Sample Continuved From Above _
SAMPLE 1D I-1 ABN HEO FRACTION Q1A  TEST CODE Mé23 A NAME Method 629 Acid Compounds

Date & Time Collected 02/24/86 Category

ND = not detected at EPA detection limit method 625, (Federal Register. 11/2&6/84).

BL = detected in reagent blank: background subtraction not performed.

J = estimated value; less than method detection limit.

CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum defection

limits should be multiplied by conc. factor. ‘

e mm oE LA Em ¢ om mm G
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PAGE 5 Analytical Serv REPORT LAB # 86-02-158
RECEIVED: 02/20/86 Results by Sample
SAMPLE ID I-1 ABN H20 FRACTION Q1A  TEST CODE M629 B NAME Method 629 Base/Neutrals
Date & Time Collected 02/24/84 Categqory
DATA FILE 5€U02158C01 DATE EXTRACTED 02/26/86 ANALYST WUt VERIFIED BY LAWK
CONC. FACTOR 1 DATE ;NJECTED 03/10/86 INSTRUMENT 9100 COMPOUNDS DETECTED __2
NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT
1B iB acenaphthene ND 5 410 618 N-nitrosodimethylamine _ NI
AB SB benzidine ND % 438 &6£2B N-nitrosodiphenylamine ____ ND
44B 8B 1.2, 4~¢trichloraobenzene ND E 428 63B N-nitrosodi—n-propqlémine _;__gg
33B 9B hexachlorobenzene ND E 13B 1520 66B pis(a—ethglhequ)phthalate =2
36B 128 hexachlovoethane ND % 1958 . 67B butyl benzyl phthalate ____Qg
11B 188 bis(2-chloroethyllether ND 26B 1194 &8B di-butyl phthalate _ 2 BL
16B 20B 2-chloronaphthalene ND E 298 698 di-n—octyl phthalate __ NG
208 25B 1,2-dichlorobenzene ND % 24B 70B diethyl phthalate ____ WL
21B 268 1,3-dichlorobenzene ND E 258 71B dimethyl phthalate ___ _ NC
22B 278 1,4-dichlorobenzene ND E )¢ © 72B benzo(alanthracene A ____ ND
238 28B 3,.3’dichlorobenzidine ND % 6B 73B benzo(alpyrene ____ NI
278 358 2:4~dinitrotoluene ND % 7B 74B benzo(b}fluoranthene # NE
2688 368 2, &~dinitrotoluene ND g 28 758 benzo(k)fluoranthene .*  ND
299' , 378 1.2-diphenylhydrazine ND E 180 76B chrysene & _____ MWL
318 398 fluoranthene ND E 2B 778 acenaphthylene _____ NI
17B 40B 4-chlorophenyl phenyl ether ND g 38 788 anthracene B D

RN

O &)

C




A

CORPORATYION

PAGE 6 malytical Serv  REPORT LAD # 86-02-158
RECEIVED: 02/20/86 Results by Sample Continuved From Above
SAMPLE 1D -1 ABN H20 FRACTION Q1A TEST CODE M625 B NAME Method 625 Base/Neutrals
Date & Time Collected 02/24/85 Category
14B 41B 4-bromophenyl phenyl ether ____ND ! BB 798 oenzocghiyperglene ND
128 42B bis(2-chloroisopropyllether ___ ND : 328 808 fluorene WD
10B 43B bis(2-chloroethoxy)methane ____ ND :. 44B 81B phenanthrene B _ __ ND
34B 528 hexachlorobutadiene ____gg_: 198 828 dibenzo(a h)anthracene
35B 538 hexachlorocyclaopentadiene ___ ND : 378 - 83B indeno(1,2,3-cd)pyrene
388 54B isophorone ____ ND : 458 84B ' pyrene ____ NI
39B S5B naphthalene ND :
40B S4B nitrobenzene ____ND :

SURROGATE RECOVERIES

SCAN CODE RESULT

_504 BS1 dS—-nitrobenzene 102

776 BS2 2—-fluorobiphenyl 112

1342 BS3 dl4-terphenyl 56
BS4 ' d10-biphenyl

NOTES AND DEFINITIONS FOR THIS REPORT.

SCAN = scan number or retention time on chromatogram.

All results reported in ug/l unless otherwise specified.

ND = not detected at EPA detection limit method 625, (Federal Register. 10/2&6/84}.
= benzo(b)fluoranthene and benzo(k)fluoranthene co-elute.

A= benzo(a)anthracene and chrysene co-elute in high concentrations.

N ) Euli L
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PAGE 7 Analytical Serv REPORT LAB # 86-02-138

RECEIVED: 02/25/86 Results by Sample Continued From Above _

SAMPLE ID I-1 ABN H20 FRACTION Q1A  TEST CODE Mé23 B NAME Method 625 Base/Neutrals
Date & Time Collected 02/24/86 Category

B = anthracene and phenanthrene co—~elute in high concentrations.

BLL = detected in reagent blank; background subtraction not performed.

J = estimated value; less than method detection limit.

CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection
limits should be multiplied by conc. factor.

K:) (;)
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PAGE 8 Analytical Serv REPORT LAB # B86-02-158

RECEIVED: 02/23/86 Results by Sample ‘ |

SAMPLE ID I-1 ABN H20 VOA FRACTION 01B  TEST CODE MS 624 NAME EPA Method 624/GC-NS

| Date & Time Collected 02/24/86 Category

DATA FILE 4CU02158v01 bATE INJVECTED 03/04/86 ANALYST REM VERI?IED BY LAWK

CONC. FACTOR 1 ' INSTRUMENT Fa COMPOUNDS DETECTED __ 1

NPDES SCAN EPA COMPGOUND RESULT NPDES SCAN EPA COMPOUND RESULT
3v 4V benzene ND E 17V 32V 1.2-dichloropropane ___ HNEG
&V &v carbon tetrachloride ND 5 18V 33v cis—1,3-dichloropropylene ___i_[.‘
7Vv 7v chlorobenzene ND 5 i8v 33V trans—-1,3~-dichloropropylene _____ NI
15V 10V 1,2-dichloroethane ND E i9v 3sv ethqlbenzéne o HE
27V .11V l;i.l—trichloroethane ND g 22v _103 44V methylene chloride __ 1 J
14V 13v l,1-dichloroethane ND E 21V 45V methyl chlaride __ NG
28v 14v 1,1, 2-trichloroethane ND % 20V 456V methyl bromide __ NI
23V 15v 1,1,2,2~tetrachloroethane ND E SV 47V bromoform ___ NE
vV 16V chloroethane ____ _ND % 12v 48V dichlorobromomethane ____ NI
iov : 19V 2-chloroethylvinyl ether ND E 30v a9v trichlorofluoromethane
11v 23v chloroform ND % Vv S1v chlovodibromomethane _____ NI
16V 29V 1,1-dichloroethylene ND ; 24V 8sVv tetrachloroethylene _ __ HE
26V 30V 1,2—-trans—-dichloroethylene -_ND : 25V 86V toluvene ___ NI

29V g7v trichloroethylene ___ Nk
31v agyV vinygl chlovide _____ NG
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PAGE 9 ~ Analytical Serv | REPORT LAB # B86-02-198
RECEIVED: 02/29/86 - Results by Sample Continued From Above
*SAMPLE 1D I-1 ABN H20 VOA  FRACTION 018 TEST CODE MS 624 NAME EPA Method &4/GC-MS

Date & Time Collected 02/24/86 ~ Category

SURROGATE RECOVERIES

SCAN CODE COMPQOUND RESULT
_199 V&1 d4-1,2~-dichloroethane 105
377 vs2 d8-toluene 98
466 VS3 bromoFiuorobenzene 101

NOTES AND DEFINITIONS FOR THIS REPORT.
SCAN = scan number or retention time on chromatogram.
All results reported in ug/] unless otherwise specified.
ND = not detected at EPA detection limit method 624, (Federal Register., 10/246/84}.
BL = detected in reagent blank;, background subtraction net performed.
J = estimated value:; less than method detection limit.
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection
limits should be multiplied by conc. factor. :
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PAGE 10 malytical Serv REPORT LAB # 86-02-158
RECEIVED: 02/23/86 Results by Sample -
SAMPLE 1D B-1 ABN HZO FRACTION Q2A  TEST CODE M623 A NAME Method 635 Acid Compounds
Date & Time Collected 02/24/86 Cateqory
DATA FILE 5€U02158C12 DATE EXTRACTED 02/26/86 ANALYST ___ -HJL VERIFIED BY LaK
CONC. FACTOR 1 DATE INJECTED 03/10/86 INSTRUMENT __ 5100 COMPOUNDS DETECTED __1
o
.NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA  COMPOUND RESULT
11A 21A 2,4, 6-trichlorophenol ____ ND f 74 28A . 4-nitrophenol ____ HND
8A 224 4~chloro-3—-methylphenol _____ ND E oA 59A 2/ 8-dinitrophenol ___ ND
1A 24A 2-chlorophenol ND 5 4A 60A 2-methyl-4,&-dinitrophenol _____ HND
2A 31A 2,4-dichlorophenol ___ ND . 9a b4A pentachlorophenol ___ N
3A 34A 2: 4—dimethylphenol _____ ND ; 10A _391 65A phenol 1
b6A S7A : 2-nitrophenol __ __ND : |
SURROGATE RECOVERIES
SCAN CODE COMPOUND RESULT .
390 AS1 dS5-phenol_____87
285 ASs2 2-fluorophenal_____ 89
_987 AS3 2,4, 6—~tribromophenol__ 1460
AS4 d3-phenol ___
NOTES AND DEFINITIONS FOR THIS REPORT.
SCAN = scan number or retention time on chromatogram.
All_”results reported in ug/l unless otherg?;g specified.

Ex) B -Emm (OB Em
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PAGE 11 o Analytical Serv REPORT LAB & B6-02-138
RECEIVED: 02/25/86 Results by Sample Confinued From Above

SAMPLE ID B-1 ABN HJO FRACTION 02A  TEST CODE M629 A NAME Method 625 Acid Compounds

- Date & Time Collected 02/24/84 Category

ND = not detected at EPA detection limit method 625, (Federal Register, 11/2&/84).
BL = detected in reagent blank; background subtraction not performed.

J = estimated valuei; less than method detection limit. '

CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection
limits should be multiplied by conc. factor.
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PAGE 12 Analytical Serv REPORT LAB # 86-02-158
RECEIVED: 02/25/86 Results by Sample |
SAMPLE ID B-1 ABN H20 FRACTION 024  TEST CODE M623 B NAWE Method 625 Base/Neutrals
Date & Time Collected 02/24/B4 Category
DATA FILE 5€CU02158C12 DATE EXTRACTED 02/246/86 ANALYST | Wt VERIFIED BY LAWK
CONC. FACTOR 1 DATE INJECTED 03/10/86 INSTRUMENT 9100 COMPOUNDS DETECTED __2
NPDES SCAN EPA . COMPOUND RESULT NPDES SCAN EPA COMPOUND REESULT
1B - 1B acenaphthene ND E 418 618 N—nitrosodimethqlamine - HE
4B SB ‘ benzidine ND % 43B &62B N-nitrosodiphenylamine ___l_l_l’
46B 8B 1,2, 4~-trichlorobenzene ND E 428 638 N-nitrosodi-n—-propylamine ___ _ HND
338 9B hexachlorobenzene ND E 13B 1520 &6B bis(2~ethqlhexyl)phthalatel 1
36B i2B hexachloroethane ND E 15B &78 butyl benzyl phthalate ____ ND
11B 18B bis(2-chloroethyllether ND 5 26B 1194 68BB di—-butyl phthalate 2 _BL
16B 208 2-chloronaphthalene ND E 298 &9B di-n—-octyl phthalate NE
208 258 l,2~-dichlorobenzene ND E 248 70B diethyl phthalate _ __ HE
21B 26B 1.3-dichlorobenzene ND ‘ 25B 71B ' dimethyl phthalate ___ WD
228 278 l1,4-dichlorobenzene ND g SB 72B benzo(alanthracene A 4
23B 288 _ 3,3‘dichlorobenzidine ND g 6B 738 benzo(alpyrene ____ NG
278 358 2, 4-dinitrotoluene ND E 7B 74B benzo(bl)fluoranthene # ME
28B 3&B 2, 6~dinitrotoluene ND E 9B 798 benzo(k)fluoranthene = L NE
29B 378 l1.2-diphenylhydrazine ND E 188 76B chrysene A NE
31B 398 fluoranthene ND E 2B 778 acenaphthylene ;___gg
17B 40B 4—-chlorophenyl phenyl ether ND E 3B 78B anthracene B __HD

&7 B

........
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PAGE 13 mnalytical Serv  — REPORT LAB # 86-02-158

RECEIVED: 02/20/86 Results by Sample Continued From Above

SAMPLE ID B-1_ABN H20 FRACTION 02  TEST CODE M&25 B NAME Method 623 Base/Neutrals

Date & Time Collected 02/24/86 Category

148 41B 4-bromophenyl phenyl ether ____ ND ! 8B 798 benzo(ghilperylene ND
12B 42B bis(2~chloroisopropyldether ____ ND : 328 808 fluorene ND
10B 43B bis(2-chloroethoxy)methane ND : 4483 81B phenanthrene B NE
34B 52B hexachlorobutadiene ____ ND : 198 82B dibenrzo(a:hlanthracene | ND
35B 538 hexachlorocyclopentadiene _____ ND : 378 838 indeno(1.2¢3-c&)pqrene 4G
388 S4B isophorone ____ _ND : 458 848 ' pyrene ___ NI
398 558 naphthalene ____ﬂg ;

408 S6B nitrobenzene ND

SURROGATE RECOVERIES

SCAN CODE RESULT

_504 BS1 dS5-nitrobenzene 82

_766 BS2 2-fluorobiphenyl 2

1342 BS3 di4-terphenyl 48
BS4 diO-biphenyl

NOTES AND DEFINITIONS FOR THIS REPORT.

SCAN = scan number or retention time on chromatogram.

All results reported in vuq/l1 unless otherwise specified.

ND = not detected at EPA detection limit method 625, (Federal Register. 10/26/84}.
# = penzo(b)fluoranthene and benzo(k)fluoranthene co-—-elute.

A = benzo(alanthracene and chrysene co-elute in high concentrations.
|

J | _ J

| £
N
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PAGE 14 Analytical Serv REPQH” LAB # 86-02-158
RECEIVED: 02/25/86 Results by Sample Continued From Above |
SAMPLE ID B-1 ABN HZ20 FRACTION 024  TEST CODE M&23 B NAME Method 623 Base/Neutrals
Date & Time Collected 02/24/86 Categqory
B = anthracene and phenanthrene co-elute in high concentrations.
BL = detected in reagent blank; background subtraction not performed.

J = estimated value:; less than method detection limit.

CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum defection
limits should be multiplied by conc. factor.
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PAGE 15 malytical Sev REPORT LAB # 86-02-158
RECEIVED: 02/25/86 Results by Sample |
SAMPLE 1D B=1 ABN VOA H2O FRACTION Q2B TEST CODE MS 624 NAME EPA Method 624/6C-MS
Date & Time Collected 02/24/86 Category
DATA FILE 4CU02158v02 DATE INJECTED 03/04/86 ANALYST REM VERIFIED BY La¥
CONC. FACTOR 1 INSTRUMENT F4 COMPOUNDS DETECTED __ G
NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND : RESULT
3V 4V benzene ___ _ND f 17v | 32V l.2-dichloropropane _.__ ND
&V &V carbon tetrachloride ___ ND g i8v 33v ctis—1,3-dichloropropylene ND‘
7V 7V chlovraobenzene ND g isv 33V trans—~1,3-dichloropropylene NG
15V 1ov ‘1:2~dichloroethane ND E 19v 38V | ethylbenzene NE
27V 11v 1,1, 1-trichloroethane ____ ND E 22V 44V methylene chloride ND
14V 13V 1,1-dichloroethane ____ND {21y 45V methyl chloride ____ ND
28V 14V 1.1.,2-trichloroethane ND ; 20V 446V methyl bromide __ __ ND
23V 15v 1,1,2,2~-tetrachloroethane ND g Sv 47V bromoform _ __ MG
EAY% 16V chloroethane ND E 12v 48V dichlorobromomethane ____ MND
10V 19v 2-chloroethylvinyl ether ____ ND g 3oV 49V trichlorofluoromethane
11V 23V - chloroform __ __ ND E 8V Siv chlorodibromomethane ____ ND
16V 29V 1, 1-dichloroethylene _____ND g 24V gsv tetrachlorocethylene ___ NG
26V 3ov 1.2—trans—dichloroethgiene —__ND ; 25V 8a&v . toluene _____NO
29V - 87v | ) trichlorvoethylene ____ ND
31V 88v _ vinyl chloride NE
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PAGE 16 Analytical Serv REPOR™ LA # 86-0d-138
RECEIVED: 02/29/86 . Results by Sample Continued From Above
SAMPLE ID B-1 ABN VUA H20 FRACTION 028 TEST CODE MS 624 NAME EPA Method 624/GC-NS

Date & Time Collected 02/24/86 Cateqory

SURROGATE RECOVERIES

SCAN CODE COMPOUND RESULT
_200 wvs1 ' d4-1,2-dichloroethane 108
377 wvs2 d8-toluene 28
_465 VS3 bromofluorobenzene 99

NOTES AND DEFINITIONS FOR THIS REPORT.
SCAN = scan number or retention time on chromatogram.
All results reported in ug/) unless otherwise specified. -
ND = not detected at EPA detection limit method 624, (Federal Register, 10/2&4/84}.
BL = detected in reagent blanki; background subtraction naot performed.

J = estimated value; less than method detection limit.
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection
limits should be multiplied by conc. factor.
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PAGE 17 Analytical Serv REPORT LAB # 86-02-138
RECEIVED: 02/29/86 | Results by Sample |
SAMPLE ID E-1 ABN H20 . FRACTION 03A  TEST CODE MA29 A NAME Method 629 Acid Compounds
‘Date & Time Collected 02/24/84 Category
DATA FILE 5CU02158C03 DATE EXTRACTED 02/26/86 ANALYST WJL VERIFIED BY LAK
CONC. FACTOR 1 DATE INJECTED 03/10/86 INSTRUMENT __ 5100 ~ COMPOUNDS DETECTED __0
NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT
11A 21A 2.4, 6-trichlorophenol ND ¢ 7A S8A 4-nitrophenol NE
8A 224 4-chloro-3-methylphenol ___ ND : SA 594 2,4-dinitrophenol ___ N
1A 24A 2-chlorophenol ____ND ; 4A &0A 2-methyl-4,&—dinitrophenol ___ ND
2A 31A 2, 4-dichlorophenal ____ ND E A . &64A pentachlorobhenol ____ﬂg
3A 34A 2, 4-dimethylphenol ___ ND | 104 65A phenol NI
6A S7A 2-nitrophenol ____ND :
SURROGATE RECOVERIES
SCAN CODE COMPOUND . RESULT .
_389 ASt ' dS~phenol____ 82
284 AS2 2-fluorophenol__ 86
_987 AS3 2,4, 6~tribromophenol ___ 124
AS4 d3-phenol

NODTES AND DEFINITIONS FOR THIS REPORT.
SCAN = scan number or retention time on chromatogram.
All results reported in ug/1 unless otherwise specified.
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PAGE 18 Analytical Serv REPOR! LAB & 86-02-138

RECEIVED: 02/20/86 Results by Sample Continued From Above |

SAMPLE 1D E-1 ABN H20 FRACTION Q3A  TEST CODE M52 A NAME Nethod 623 Acid Compounds
Date & Time Collected 02/24/86 Category

ND = not detected at EPA detection limit method 625, (Federal Register., 11/2&4/84).

BL = detected in reagent blank;, background subtraction not performed.

J = estimated value: less than method detection limit.

CONC. FACTOR: indicates dilution of sample if greater than one (1).
" limits should be multiplied by conc. factor.

Minimum detection




PAGE 19
RECEIVED: 02/25/86

SAMPLE 1D E-1 ABN HZ0

CORPORATION

Analytical Serv
| - Results by Sample

DATA FILE 5CU02158C03

CONC. FACTOR

NPDES SCAN EPA

1B 1B
4B SB
46B 8B
338 9B
36B 12B
11B 18B
16B 208
208 258
21B 268
228 278
238 288
278 358
288 36B
298 378
31B 398
178

DATE EXTRACTED
1 DATE INJECTED

COMPOUND
acenaphthene
benzidine
1,2, 4-trichlorobenzene
hexachloraobenzene
hexachloroethane
bis(2-chloroethyllether
2—chloronéphthalene
1,2-dichlorobenzene
1,3-dichloraobenzene
1,4-dichlorobenzene
3:3‘dichlorobenzidine
2,4~-dinitrotoluene
2, 6-dinitrotoluene
1,2-diphenylhydrazine

fluoranthene

40B 4-chlorophenyl phenyl ewher

02/26/86
03/10/86

RESULT

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

REPORT

Date & Time Collected 02/24/86

[T

N W g - e =

LAD # 86-02-138

FRACTION 034  TEST CODE M&25 B NAME Method 625 Base/Neutrals

ANALYST

INSTRUMENT

NPDES SCAN EPA

41B

43B

428

138

15B

268

298

24B

258

oB

&B

78

7B

188

2B

3B

. &61B

628
638
66B
678
&8B
&9B
70B
71B
728
738
748
758
768
778

78B

Categqory
WJL. | VERIFIED BY LAK
5100 COMPOUNDS DETECTED __2
COMPOUND RESULT
N-nitrosodimethylamine _-_ MO
N—nitvosodiphenqlamine‘ ND‘
N-nitrosodi-n-propylamine NG
bis(2—-ethylhexyllphthalate 2
butyl benzyl phthalate tND
di-butyl phthalate 2_BL
di-n—-octyl phthalate (R 1Y
diethyl phthalate 215)
dimethyl phthalate ND
benzo(alanthracene A 23]
benza(alpyrene HND
benzo(b)fluoranthene % ND
benzo(k})fluoranthene # ND
chrysene A ND
acenaphthylene N2
anthracene B ____ HD
U
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PAGE 20 Analytical Serv REPORT LAB & 86-02-138
RECEIVED: 02/25/86 Results by Sample Continued From Above _
SAMPLE 1D E-1 ABN HeO FRACTION 03A  TEST CODE M&29 B NAME Method &3 Base/Neutrals
Date & Time Collected 02/24/84 Category
14B 41B 4-bromophenyl phenyl ether ____ ND ! 8B 798 benzo(ghilperylene _____ND
12B 42B bis(2-chloroisopropyllether ____ ND : 32B 80B | fluorene ND
10B 43B bis(2-chloroethoxylmethane ____ ND : 4413 81B phenanthrene B ___ NO
34B 528 hexachlorobutadiene ____ ND 198 82B dibenzo(ash)anthracene
35B 538 hexachlorocyclopentadiene ____ ND 378 a3B indeno(1,2,3-cdipyrene __ NI
388 54B isophorone ___ND : 45B 84B : pyrene _____ HD
398 55B naphthalene ___ ND
40B S&B nitrobenzene ____ND .

SURROGATE RECOVERIES

SCAN CODE RESULT

504 BS1 dS5-nitrobenzene 70

766 BS2 2-fluorabiphenyl 80

1343 BS3 di4—-terphenyl 38 ‘
BS4 d10-biphenyl

NOTES AND DEFINITIONS FOR THIS REPORT.

SCAN = scan number or retention time on chromatogram.

All results reported in ug/l unless otherwise specified.

ND = not detected at EPA detection limit method 425, (Federal Register., 10/26/84).
# = penzo(b)fluoranthene and benzo(k)fluoranthene co-elute.

A = benzo(alanthracene and chrysene co—-elute in high concentrations.

LD e pRy &8 ) “ G D . B AR LT & G (UM
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PAGE 21 ~ Analytical Serv REPORT LAB & 86-02-138
RECEIVED: 02/25/86 Results by Sampie - Continued From Above .
SAMPLE ID E-1 ABN HZ0 FRACTION O3A  TEST CODE M&23 B NAME Method 629 Base/Neutrals

Date & Time Collected 02/24/84 Category

B = anthracene and phenanthrene co-elute in high concentrations.

BL = detected in reagent blank; background subtraction not performed.

J = estimated value; less than method detection limit.

CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection
limits should be multiplied by conc. factor.
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PAGE 22 Analytical Serv REPORT | LAB # 86-02-138
RECEIVED: 02/29/86 Results by Sample
SAMPLE ID E-1 ABN VOA H20 FRACTION 038 TEST CODE MS 624 NAME EPA Method 624/GC-HS_
Date & Time Collected 02/24/86 Categqory
DATA FILE 4CU02158V03 | DATE INJECTED 03/04/86 ANALYST REM VER IFIEb BY LAWK
CONC. FACTOR 1 INSTRUMENT ______F4 COMPOUNDS DETECTED __ G
NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA cOoMPOUND RESULT
3V qVv - | benzene ___ ND 3 17v 32v 1,2~-dichloropropane - ___ NG
v &V carbon tetrachloride ___ ND 5 igv 33V cis—1,3-dichlovropropylene ____u_r.
7V 7v chlorobenzene ____ ND ; 18v 33v trans-—l.Sf-—dichloropropqiene — B
15V 10v 1,2-dichloroethane _____ND ; 19V 38V , ethylbenzene ____ ND
27V 11V 1,1, 1-¢tvichloroethane ___ ND E 22V 44V methylene chloride ___;ﬂg
14v 13v 1,1-dichloroethane _____ ND E 21V 45V methyl chlovrvide ___ _NO
28V i4v 1,1,2-trichloroethane ___ ND E 20V 46V methyl bromide ____ND
23V 15v 1,1,2:.2-tetrachloroethane _____ND E oV 47V tramoform ___ MO
EAY 16V : chloroethane ND E 12v | 48V dichlorobromomethane ___ NI
i0v 1sv 2-chloroethylvinyl ether ND E 30v 49V trichlorofluoromethane NE
11V 23v chloroform ____ ND E 8v Siv chlorodibromomathane ___ NG
16V 29V 1.1-dichloroethylene ____ND % 24y 85V ) tetrachloroethylene __ NG
26V 30V 1, 2-trans-dichloroethylene ____ ND i 25v 86V toluene ____ WD
' 29v 87V trichloroethylene ____ N[
31V 88v vinyl chloride ____ NG
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PAGE &3 Analytical Serv REPORT LAB & 86-02-138
RECEIVED: 02/29/86 - Results by Sample Continued From Above
SAMPLE ID E-1 ABN VOA H20 FRACTION 038  TEST CODE MS 624 NAME EPA Method 624/GC-MS
Date & Time Collected 02/24/86 Categqory

SURROGATE RECOVERIES

SCAN CODE COMPOUND RESULT
_200 VSi1 d4-1,2-dichloroethane 103
377 vVs2 d8-toluene 101
4686 VS3 bromofluorobenzene 99

NOTES AND DEFINITIONS FOR THIS REPORT.
SCAN = scan number or retention time on chromatogram.
All rtesults reported in uq/)] unless otherwise specified.
ND = not detected at EPA detection limit method 624, (Federal Register, 10/26/84).
BL = detected in reagent blank; background subtraction not performed.
J = estimated value; less than method detection limit.
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection
limits should be multiplied by conc. factor.
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PAGE 24 Analytical Serv REPORT LAB # B86-02-138

RECEIVED: 02/23/86 Results by Sample .
SAMPLE ID E-2 ABN H20 FRACTION Q4A  TEST CODE M&23 A NAME Method 623 Acid Compounds
Date & Time Collected 02/24/86 Cafegory
DATA FILE 5SCU02158C04 DATE EXTRACTED 02/26/86 ANALYST WJL VERIFIED BY LAWK
CONC. FACTOR 1 DATE INJECTED 03/10/86 INSTRUMENT __ 5100 cCoOMPOUMDS DETECTED ___1
@
NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA . coOMPOUND ﬁESULT
11A 21A 2,4, 6~trichlorophenol ____ ND E 7A S8A ' 4-nitrophenol _ ___ NG
8aA - 22A 4-chloro—-3-methylphenal ND ; SaA S?A 2. 4~dinitrophenol NE
1A 24A 2-chlorophenol ND ; 4A 60A 2-methyl-4,6&~dinitrophenol _ __ NI
2a 314 2,4-dichlorophenal ___ND ! 9A 644 pentachlorophenol ___ ND
3A 34A 2,4-dimethylphenal ___ ND 10A .392 65A phenol _____ 2
bA S7A 2-nitrophenol ____ND
SURROGATE RECOVERIES
SCAN CODE COMPOUND RESULT | - ®
320 AS1 dS5-phenol___ 79
287 AS2 2-fluorophenol____ 82
_987 AS3 2,4, 6-tribromophenol ___ 116
AS4 _ : d3-phenol

NOTES AND DEFINITIONS FOR THIS REPORT.
- SCAN = scan number or retention time on chromatogram.

All results reported in ug/1 unlesg otheruise specified.

¢
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PAGE €9 Analytical Serv REPORT LAB # 86-02-138
RECEIVED: 02/29/86 Results by Sample Continued From Above _
SAMPLE 1D E-2 ABN H20 FRACTION Q4A  TEST CODE M625 A NAME Method 635 Acid Compounds
Date & Time Collected 02/24/86 Category
ND = not detected at EPA detection limit methéd 6235, (Federal Register, 11/2&6/784}.
BL = detected in reagent blank; background subtraction not performed.

J = estimated valuei less than method detection limit.
CONC. FACTOR: indicates dilution of sample if greater than one (1).

Minimum detection
limits should be multiplied by conc. factor.

J
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PAGE 26 analytical Serv. REPORT -~ LAB # 86-02-198
RECEIVED: 02/23/86 | Results by Sample |
SAWPLE ID E-2_ABN H20 FRACTION 04  TEST CODE M&25 B NAME Metho 625 Base/Neutrals
Date & Time Collected 02/24/86 Category
DATA FILE 5CU02158C04 DA%E EXTRACTED 02/26/86 ANALYST ;_ Wy VERIFIED BY LAV
CONC. FACTOR i DATE INJECTED 03/10/86 INSTRUMENT 5100 comMPOUNDS DETECTED ___ 2
NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT
1B iB acenaphthene ND f 41B 61B N-nitrosodimethylamine . WD
4B SB benzidine ND E 43B 628 N-nitrosodiphenylamine
46B 88 1,2, 4-¢trichlorobenzene ND g 428 6&3B N-nitrosodi-n—propylamine NG
338 B hexachlorobenzene ____ ND 5 13B 1521 66B bis(zﬁeéhqlhequ)phthalate 1
368 128 hexachlovoethane __ _ ND ; 15B 678 butyl benzyl phthalate ____ NI
11B 188 bis(2—chlo;oethq1)ether —___ND : 268 1194 6BB di-butyl phthalate 2 EL
168 208 2-chloronaphthalene ___ ND 298 69B di-n—-octyl phthalate ND
' 20B 258 1,2-dichlorobenzene ____ND . 24B 70B diethyl phthalate ME:
21B 268 1,3-dichlorobenzene _____ND : 258 718 dimethyl phthalate K1)
228 278 1,4-dichlorobenzene _____ ND ; SB 72B benzo(alanthracene A
238 28B 3,3’'dichlorobenzidine ND E 6B 73B benzofalpyrene
278 35B 2,4-dinitrotoluene ND ; 7B 74B benzo(bl)fluoranthene # ND
288 368 2, 6~dinitrotoluene __;_gg : 9B 738 ﬁenzo(k)fluoranthene 4 Wb
298 378 1,2-diphenylhydrazine ND ; 18B 74B chrysene A ____ NI
31B 398 fluoranthene ____ ND " 77B acenaphthylene ___ N[
17B 40B 4-chlorophenyl phenyl ether ND ; 3B 788B anthracene B _____HNE

(e Em R B G bR Em L G
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PAGE 27 malytical Serv REPORT  LAB # 86-02-158

RECEIVED: 02/23/86 . Results by Sample ~ Continued From Above

SAMPLE ID E-2 ABN H20 FRACTION 04A  TEST CODE M&23 B NAME Method 6239 Base/Neutrals

Date & Time Collected 02/24/84 Categqory

14B 41B 4-bromophenyl phenyl ether ____ ND 1 8B 798 . benzo(ghilperylene ____ND
12B 428 bis(2-chloroisopropyllether ____ ND : 328 80B fluorene NG
10B 43B bis(2-chloroethoxy)methane ____ND ' 448 - 81B ‘ phenanthrene B MO
348 S2B hexachlorobutadiene _____ ND : 198 82B dibenzo(arhlanthracene | NG
358 S3B hexachlorocyclopentadiene ____ND f 37B 83B indeno(1,2,3-cd}pyrene ND
3§B 548 isophorone ND : 458 84B ’ pyrene ___ NG
398 558 naphthalene ND :
40B 56B nitrobenzene ____ND :

SURROGATE RECOVERIES

SCAN CODE RESULT

_S04 BSt d5—nitrobenzene ?6

74644 BSZ2 2-fluorobiphenyl 112

1342 BS3 di4—-terphenyl 48
BS4 _ d10-biphenyl

NOTES AND DEFINITIONS FOR THIS REPORT.

SCAN = scan number or retention time on chromatogram.

All vresults reported in ug/l unless otherwise specified.

"ND = not detected at EPA detection limit method 625, (Federal Reg1ster. 10/26/84) .
# = benzo(b)fluoranthene and benzo(k)fluoranthene co—-elute.

A = benzo(a)anthracene and chrysene co—-elute in hxgh concentrations.

I .-.-.-.\




1 =D M- M MATION

PAGE 28 Analytical Serv REPORT LAB # 86-02-158

RECEIVED: 02/25/86 Results by Sample Continved From Above

SAMPLE ID E-2 ABN H20 FRACTION Q4A  TEST CODE M&29 B NAME Method 629 Base/Neutrals
Date & Time Collected 02/24/86 Category

B = anthracene and phenanthrene co-elute in high concentrations.
BL = detected in reagent blank: background subtraction not performed.
J = estimated valuei; less than method detection limit.

CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection
limits should be multiplied by conc. factor.
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PAGE 29 Analytical Serv ~ REPORT LAB # 86-02-138
RECEIVED: 02/23/86 - Results by Sample | .
SAMPLE ID E-2 VOA HJ0 FRACTION 048  TEST CODE MS 624 NAME EPA Method 624/G6C-HS
| Date & Time Collected 02/24/86 Category
DATA FILE ﬂC002158V64 DATE INJECTED 03/04/86 ANALYST ‘REM . VERIFIED BY LAWK
CONC. FACTOR 1 INSTRUMENT F4 COMPOUNDS DETECTED __C
NPDES SCAN EPA COMPOUND RESULT NPDEé SCAN EPA COMPOUND RESULT
3v 4V benzene __ __ ND ! 17v _ 32v 1.2-dichloraopropane
&v &V carbon tetrachloride ___ ND : 18V 33v cis—1,3-dichloropropylene
7v v chlorobenzene _____ ND : i8v 33v trans--l.3—dichloropropq1ene - NI&
15V 10V l.2-dichloroethane ____ ND :f 19v 38V ethylbenzene ____ WD
27V 11v 1,1,1—-trichloroethane ____ ND ; 22V 44V methylene chlovide ___ NI
14V 13v l1:1-dichloroethane —_ND : 21V 45V methyl chloride NI
28v 14V 1,1,2~trichloroethane ____ ND : 20V 446V methyl bromide _____ WD
23v 15V - 1,1,2,2-tetrachloroethane ____ND ’ SV a7v bromoform ___ WL
EAY 16V chloroethane ND : 12v 48V dichlorobromomethane
10V 19V 2-chloroethylvinyl ether ____ ND ; 30V 49V - %trichlorofluoromethane
11V 23V chloroform ____ND ; 8v S1v chlorodibromomethane
16V 29V - 1,1-dichloroethylene ___ ND : 24V asv tetrachloroethylene WD
286V 30V 1,2-trans—dichloroethylene ND : 25V g6V toluene D
29V 87v trichloroethylene _____ WD
<JLY, 88V vinyl chlovide ____ND
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PAGE 31 Analytical Serv REPORT LAB % B6-02-138
RECEIVED: 02/23/86 Results by Sample
SAMPLE 1D Reagent Blank 624 FRACTION 03B TEST CODE MS 624 NAME EPA Method 624/0C-NS-_
Date & Time Collected not sneclfled Category
DATA FILE 4EBO304V000 DATE INJVECTED 03/04/86 ANALYST _____ Mn VERIFIED BY LAWK
CONC. FACTOR 1 INSTRUMENT _F4a COMPOUNDS DETECTED __ &
NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA camMPOuUNRD RESULT
3V qv benzene ND f 17v 32v 1,2-dichloropropane __ WL
&V &v carbon tetrachloride ND ; 18v 33v cis—1,3—-dichloropropylene ___r_:_g‘
7V Vv chlorobenzene ND : 18V 33V trans—-1,3-dichleoropropylene _____ ND
15v 1ov 1.2~-dichloroethane ND ; 19v 38v ethylbenzene ____ HD
27V ' 11v 1.1, 1-trichloroethane ND E 22V 34V methylene chloride ____HND
14V 13V 1.1-dichloroethane ND ; 21y 43V methyl chlovide ___ NG
28V 13y 1,1,2-trichloroethane ND ; 20V 46V methyl bromide ___ NL
23V 15v 1,1, 2,2-tetrachloroethane ND 5 5V 47V bromoform ____ NE
VvV 16V chloroe;hane ND E 12v 48V | dichlorobromomethane _ ___ NI
10V 19v 2—-chloroethylvinyl ether ND g 30v 49V trichlorofluoromethane
11V 23V chloroform ND g gV 31V chlorodibromomethane ____ NI
16V To29v . 1,1-dichloroethylene __ __ ND E 24V 8sv tetrachloroethylene _ __ HME
26V . 3ov 1.2-trans—dighloroethglene ND ; 25V 8&v toluene _____ NI
29V a7v trichloroethylene ___ NI

31V 88v vinyl chloride ND




: CEORPONATION : ;
N

\J : A/
PAGE 32 Analytical Serv REPORT LAB # 86-02-158
RECEIVED: 02/239/86 Results by Sample - Continued From Above
SAMPLE ID Reaqent Blank 624 FRACTION 058  TEST CODE MS 624 NAME EPA Method 624/GC-MS
| Date & Time Collected not specified Category

SURROGATE RECOVERIES

SCAN CODE COMPOUND RESULT
200 vs1 d4—1,2-dichloroethane 101
377 VS22 dB8—-toluene 95

466 VS3 ) bromofluorobenzene 102

NOTES AND DEFINITIONS FOR THIS REPORT.
SCAN = scan number aor retention time on chromatogram.
All results reported in ug/1 unless otherwise specified. '
ND not detected at EPA detection limit method &24, (Federal Register. 10/24/84}.

BL = detected in reagent blank; background subtraction not performed.

J = estimated value; less than method detection limit.

CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection
limits should be multiplied by conc. factor.
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PAGE 33 Analytical Serv REPORT LAB # 86-02-138

RECEIVED: 02/23/86 . Results by Sample

SAMPLE ID Reaqent Blank 623 FRACTION 00A  TEST CODE M&20 A NAME Method &9 Acid Compounds

Date & Time Collected not specified Category

DATA FILE _SCRO258C0S DATE EXTRACTED 02/26/86& ANALYST WL, VERIFIED BY LaK

CONC. FACTOR 1 » DATE INJECTED 03/10/86 INSTRUMENT 100 - comPouNDs DETECTSD G

NPDES SCAN EPA COMPQUND _ RESULT NPDES SCAN EPA | COMPOUND RESULT
11A 21A 2,4;6—trichiorophenol ND ! 7A 58A ' 4-nitrophenol HE
8A 22A 4-chloro-3-methylphenol ND ; SA S9A 2:4-dinitrophenol ND
1A 24A 2—§hlorophenol ND ; 4A 60A 2-methyl-4.¢&-dinitrophenol NE
2A 31A 2,4~dichlorophenal ND ; A 54A' pentachlorophenol NE
3A 34A 2,4~-dimethylphenol ND ; 10A 65A phenol ND
&A 57A 2-nitrophenol ND ;

SURROGATE RECOVERIES

SCAN CODE : COMPOUND RESULT
382 AS1 dS5-phenol 80
285 AS2 2-fluorophenol 81
987 AS3 2:4,6-tribromophenol 120
AS4 d3-phenol___
NOTES AND DEFINITIONS FOR THIS REPORT.
SCAN = scan number or retention time on chromatogram.
All results reported in ug/]1 unless otherw@se specified.

'l.:'::':zf. s : - . \./
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PAGE 34 Analytical Serv | REPORT LAB # B4-02-138
RECEIVED: 02/23/86 Results by Sample Continued From Above _
SAMPLE ID Reagent Blank 629 FRACTION 054  TEST CODE M&25 A NAME Method 625 Acid Compounds
Date & Time Collected not specified Category
ND = not detected at EPA detection limit method 625, (Féderal Register. 11/2&784).

BL = detected in reagent blanki; background subtraction not performed.
J = estimated valuei; less than method detection limit. o

CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection
limits should be multiplied by conc. factor.
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PAGE 35 mmalytical Serv REPORT LAB # 86-02-158
RECEIVED: 02/29/86 . Results by Sample _ | 4
SAMPLE ID Reaqent Blank 629 FRACTION 054  TEST CODE M&25 B NAME Method 625 Base/Neutrals
Date & Time Collected not specified Cateqory
DATA FILE _SCB0O258C0S DATE EXTRACTED 02/26/86 ANALYST WJt. VERIFIED éY LAk
CONC. FACTOR b DATE INJECTED 03/10/86 INSTRUMENT _ 5100 COMPOUNDS DETECTED __1
NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RECSULT
1B iB acenaphthene ND { 41B _ &18 N-nitrosodimethylamine - __ WG
4B SB benzidine | ND E 43B §28 N-nitrosodiphenylamine _ﬂ‘
468 8B 1,2,4-trichlorobenzene ND g 428 : 638 N-nitrosodi-n-propylamine _ __ WND
338 98 hexachlorobenzene ND S 138 66B bDis(2—-ethylhexylliphthalate ____ ND
368 128 hexachloroethane ND ; 158 &7B butyl benzyl phthalate ____ ND
11B 188 bis(2-chloroethyllether ND ; 6B 1194 68B di-butyl phthalate i
16B 208 2-chloronaphthalene ____ND g 298 698 di-n-octyl phthalate ___ NO
20B 298 1,2~-dichlorobenzene ____ ND g 24B. 70B diethyl phthalate ___ NG
218 | 26B 1,3-dichlorobenzene ND g 25B - 7i8 dimethyl phthalate
22B 278 1,4-dichlorobenzene ND E 5B 728 benzo(alanthracene A
23B 288 3:3’dichlorobenzidine ____ ND E 6B 73B benzo(alpyrene
278 358 2:4-dinitrotoluene ND % 7B 74B benzo(b)fluoranthene NE
28B. 36B 2, 6~dinitrotoluene ND E 98 758 benzo(k}fluoranthene =« NE
298 378 l,2-diphenylhydrazine ND E 188 76B chrysene A » NG
31B 398 - Fluoranthené ____ND E 28 778 acenaphthylene ____ ND
178 40B 4-chlorophenyl phenyl ether ___ ND E 3B : 788 anthracene B __ HME

N
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PAGE 36 - Analytical Serv ~ REPORT LAD # 86-02-108 -
RECEIVED: 02/23/86 Results by Sample Continued From Above A
SAMPLE ID Reaqent Blank 629 - FRACTION 0354  TEST CODE Mé25 B NAME Method 625 Base/Neutrals
| Date & Time Collected not specified Cateqory
14_B' 41B  4-bromophenyl phenyl ether ___ ND =- 8B 798 benzo(ghilperylene __ HND
12B 42B bis(2-chloroisopropyllether Nb : 328 80B ’ fluorene _____NO
108 43B bis(a-chloroethoxg)methané ND : 4413 818 phenanthrene B __ __ ND
34B 528 hexachlorobutadiene ND ; 198 828 -,dibeﬁzo(a.h)anthracene | N'
358 S3B hexachlorocyclopentadiene ND ¢ 37B . 83B indeno(1,2,3-cdlpyrene ____HND
i 388 548 isophorone ND ' 45B 84B : pyrene ___ MO
398 558 naphthalene ____ND
1 40B 568 nitrobenzene _____ND

SURROGATE RECOVERIES

NOTES

SCAN CODE RESULT

_S504 BS1 dS5—nitrobenzene 43

766 BS2 2-fluorobiphenyl o1

1342 BS3 di14~terphenyl 23 .
BS4 d10-biphenyl

AND DEFINITIONS FOR THIS REPORT.

SCAN = scan number or retention time on chromatogram.
All results reported in ug/1 unless otherwise specified.
ND = not detected at EPA detection limit method 625, (Federal Register, 1G/246/E8%).
# = benzo(b)fluoranthene and benzo(k)fluoranthene co—-elute.
= benzo(a)anthracene and chrysene co—elute in high concentrations.

L...B = @B &8 LYY &=a8 % ER 9B 61 E8S &8 i e ems & |



N

\

\

L
~——

() coRFTRATION w '
PAGE 37 - Analytical Serv REPORT LAB # 85-02-138
RECEIVED: 02/29/86 Results by Sample Continved From Above
SAMPLE ID Reagent Blank 623 FRACTION 09A  TEST CODE M&29 B- NAME Method 623 Base/Neutrals
Date & Time Collected not specified Category

B = anthracene and phenanthrene co-elute in high concentrations.

BL = detected in reagent blank; background subtraction not performed.
J = estimated valuei less than method detection limit.

CONC. FACTOR: indicates dilution of sample if greater than one (1).
limits should be multiplied by conc. factor.

-Minimum detection
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PAGE 1 Analytical Serv REFORT LAB # B6-02-171
RECEIVED: 02/26/85 03/20/86 12:11:33
REPORT Radian PREPARED Radian Analytical Services
TO B1l. _4 BY 8501 MoPac Blvd.
Austin P. 0. Box 9948
Austin, Texas 78766 CERTIFIED BY
ATTEN Robert Wallace ATTEN
PHONE (512) 454-4797 CONTACT GRIMSHAW
CLIENT LJINCOLN SAMPLES _3
COMPANY Lincoln Praoperties
FACILITY
Duplicate of report of 03/1&6/86. ‘
WORK ID 100 Congress_ Avenue .
TAKEN 2/25/86 ; Footnotes and Comments
TRANS Fed Ex_ 736744452
TYPE H20 #_Indicates a value less than S times the detection limit.
P.0O. # 222-025-06-20 Potential error for such low values vranges between
INV. # 7531 90 _and 100%.

@ Indicates that spike recovery for_ this analysis on_the
specific matrix was not within acceptable limits indicating
an_interferent present.

SAMPLE IDENTIFICATION Analytical Serv TEST CODES and NAMES used on this report
01 1-2ABN H20 EX 625 Extraction only — 625 BN/A
02 E—-3ABN H20 M&25 A Method 625 Acid Compounds

03 Reagent Blank H20 BNA M&25 B Method 625 Base/Neutrals

o]
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PAGE 2 Analytical Serv REPORT LAR # 8&-02-171
RECEIVED: 02/26/86 RESULTS BY TEST _
\ TEST CODE i Sample 01 Sample Q2 Sample 03 . :
{_default units 3'(en§ered units) {(enptered units) (entered uniﬁs) :
i EX_6d9 | 02/27/86 02/27/86 02/27/86 :
i date caomplete { _ 1




PAGE 3

SAMPLE ID 1-2ABN H20

DATA FILE 5CU02171CO1
CONC. FACTOR

O
RECEIVED: 02/26/86

S W o W NYT W

Analytical Serv
Results by Sample

NPDES SCAN

11A

8A

1A

2A

3A

6A

SURROGATE RECOVERIES

NOTES

EPA
214
22A
24a
314
344

S7aA

SCAN CODE

378

AS1

AS2

AS3

AS4

DATE EXTRACTED
1 DATE INJECTED

COMPOUND
2:4,6—trichlorophenal
4~chloro~-3-methylphenol
2-chlorophenol
2,4-dichlorophenol
2,4-dimethylphenol

2-nitrophenol

COMPOUND
d5-phenal
2—fluorophenol
2,4, 6—-tribromophenol

d3-phenol

AND DEFINITIONS FOR THIS REPORT.
SCAN = scan number or retention time on chromatogram.

All results reported in

2 = &8 (Y &= NS CB & &) D @ oo

02/27/86
03/12/86

RESULT

ND
ND
ND
ND
ND

ND

RESULT

26%
1474

22%

Date & Time Collected 02/25/86

ug/1 unless otherwise specified.

REPORT LAB & 84-02-171
FRACTION 01A  TEST CODE M&23 A NAME Hethod 623 Acid Compounds
Category
ANALYST v VERIFIED BY L&K
INSTRUMENT __5100 COMPOUNDS DETECTED __G
NPDES SCAN -EPA cOMPOUND RESULT
7A S8A l4—nitvophen01 .ND
SA S7A ' 2,4~-dinitrophenol D
4A SOA 2—-methyl—-4, &~dinitrophenol D
QA 64A pentachlorophenol ND
10A 65A phenol 15
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PAGE 4 Analytical Serv =~ REPORT LAB & 86-02-171

RECEIVED: 02/26/86 Results by Sample Continued From Above _

SAMPLE ID 1-2ABN H20 FRACTION 01A  TEST CODE Mé2 A NAME Method 620 Acid Compounds
| | Date & Time Collected 02/23/86 . Category

ND = not detected at EPA detection limit method 625, (Federal Register., 11/26/84).

BL = detected in reagent blank:; background subtraction not performed.

J = estimated value; less than method detection limit. ‘
CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection
limits should be multiplied by conc. factor.
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T malytical Sevv REPCR. LAB # 86-02-171

RECEIVED: 02/26/86 Results by Sample | |

SAMPLE ID 1-2ABN HO FRACTION Q1A  TEST CODE M623 B NAME Method 629 Base/Neutrals

- Date & Time Collected 02/23/86 Category

DATA FILE SCU02144C01 DATE EXTRACTED 02/27/864 ANALYST MM VERIFIED BY LAV

CONC. FACTOR 1 DATE INJECTED 03/12/86 INSTRUMENT 5100 comMPOUNDS DETECTED _ _1

NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT
1B 1B acenaphthene ____ ND E 41B 61B N-nitrosodimethylamine _: ND
4B oB benzidine ___ ND 5 438 628 N—-nitrosecdiphenylamine ".D‘
46B 8B 1.2:4;trichlorobenzene ND E 423 63B N—nitfogodi—n-propqlamine D
338 B . hexachlorobenzene __ _ ND E 13B 1505 &&B bis(2-ethylhexyliphthalate i J
36B 128 hexachloroethane ND E 158 678 butyl benzyl phthalate NE
11B 18B bis(2-chloroethyl)ether ND g 268 688 di—-butyl phthalate ND
16B 208B 2-chloronaphthalene ND E 298 69B di—-n-octyl phthalate NE
208 258 1,2~dichlorobenzene ND E 24B 708 diethyl phthalate [&10]
21B 268 1,3-dichlorobenzene ND E 258 71B dimethyl phthalate
228 278 1.4~dichlorobenzene ND g SB 728 benzo(alanthracene A
23B 28B 3, 3‘dichlorobenzidine ND E 6B 738 benzolalpyrene NG
278 35B 2, 4-dinitrotoluene ND E 7B 74B benzo(b)fluoranthene N
28B 36B 2, 6-dinitrotoluene ND E 9B 758 benzo(k)fluoranthene 4 N
298 37B 1,2-diphenylhydrazine NDE 188 76&B chrysene A ND
318 378 fluoranthene ND g 2B 77B acenaphthylene HE
178 40B 4-chlorophenyl phenyl ether ____ND 38 788 anthracene B ND

()
&SI (B &8 (I3 N o
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PAGE 6 mnalytical Serv  REPORT LAB # 86-02-171
RECEIVED: 02/26/86 Results by Sample Continued From Above
SAMPLE ID 1-2ABN H20 FRACTION O1A  TEST CODE M&23 B NAME Method 629 Base/Neutrals
| Date & Time Collected 02/25/86 Cateqomy
14B 41B 4-bromophenyl phenyl ether ___ ND ! 8B 798 benzo(ghilperylene ND
128 42B bis(2-chloroisopropyllether __;_gg : 328 80B ' | fluorene_ ND
10B 43B bis(2-chloroethoxy)methane ____ ND : 445 818 phenanthrene B ____ MD
348 52B hexachlorobutadiene ____ ND : 198 828 dibenzo(a, hlanthracene
35B 53B hexachlorocyclopentadiene ____ND : 37B 83B indeno(1,2,3-cd)pyrene
38B S4B isopharone ND : 45B 84B ' pyrene _____ NI
398 S9B naphthalene ND :
40B S6B nitrobenzene ND :

SURROGATE RECOVERIES

SCAN CODE RESULT

489 BS1 dS5~-nitrobenzene 86%

_750 BS2 - 2-fluorobiphenyl _ B4%

1352 BS3 dl14—-terphenyl 2%
BS4 d10-biphenyl

" NOTES AND DEFINITIONS FOR THIS REPORT.

SCAN = scan number or retention time on chromatogram.

All results reported in ug/) unless otherwise specified.

ND = not detected at EPA detection limit method 625, (Federal Register. 10/246/84}.
# = benzo(b)fluoranthene and benzo(k)fluoranthene co—elute.

A = benzo(a)anthracene and chrysene co—elute in high concentrations.

ke - O Y,
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PAGE 7 Analytical Serv  REPORT LAB # 84-02-171
RECEIVED: 02/26/86 - Results by Sample Continued From Above ‘
SAMPLE ID 1-2ABN H20 FRACTION Q1A TEST CODE M&23 B NAME Method 629 Base/Neutrals

- Date & Time Collected 02/25/B6 Category

B = anthracene and phenanthrene co-elute in high concentrations.

BL = detected in reagent blank; background subtraction not performed.

J = estimated value; less than method detection limit.

CONC. FACTOR: indicates dilution of sample if greater than one (1). MHMinimum detection
limits should be multiplied by conc. factor.

s LD &=
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PAGE 8 Analytical Serv REFORT ~ LAB # 86-02-171
RECEIVED: 02/26/86 - Results by Sample | | _
SAMPLE ID E-3ABN H20 FRACTION 02A *  TEST CODE M&29 A NAME Method 629 Acid Compounds
- Date & Time Collected 02/25/86 Category
DATA FILE 5SCU02171C02 bATE EXTRACTED 02/27/8& ANALYST MM VERIFIED BY LAY
CONC. FACTOR 1 DATE INJECTED 03/12/86 INSTRUMENT __ 5100 COMPOUNDS DETECTED G
NPDES SCAN EPA | COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT
11A 21A 2,4, 6-¢trichlorophenol ND ¢ 7A S8A ) 4~-nitrophenol D
8A 224 4—ch10ro—3—methqlphénol ND ; SA 59A 2,4-dinitrophenol ND
: ¢
1A 24A 2-chlorophenol ND ! 4A 60A 2-methyl-4,&-dinitrophenol [R15;
2A 31A 2,4~dichlorophenoal ND ; QA 64A pentachlerophenol WD
3A 34A 2:4-dimethylphenol ND ; 10A &65A phenol NI
&A S7A 2-nitrophenol ND ;

SURROGATE RECOVERIES

SCAN CODE COMPOUND RESULT
375 ASt ' d5—-phenol _ __64%4
270 AS2 2-fluorophenol S8%
970 AS3 2.4, 6-tribromophenol ____27%

. AS4 d3-phenol __ __ __ __

NOTES AND DEFINITIONS FOR THIS REPORT.
SCAN = scan number or retention time on chromatogram.
All results reported in ug/1 unless othermige specified.

1nee
PSS
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PAGE 9 Analytical Serv REPCRT LAB # 86-02-171

RECEIVED: 02/26/86 Results by Sample - Continued From Above

SAMPLE ID E-3ABN H20 FRACTION 02A  TEST CODE M&25 A NAME Method 625 Acid Compounds
- Date & Time Collected 02/25/84 Categqory

ND = not detected at EPA detection limit method 625, (Federal Register, 11/26/84}.

BL = detected in reagent blank; background subtraction not performed.

J = estimated value; less than method detection limit.

CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection
limits should be multiplied by conc. factor.
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PAGE 10
RECEIVED: 02/26/84

SAMPLE ID E-CABN He0

DATA FILE 95CU02171C02 DATE EXTRACTED

CONC. FACTOR 1 DATE INJECTED
NPDES SCAN EPA COMPOUND
1B 1B acenaphthene
4B SB benzidine
468 8B 1,2,4-trichlorabenzene
338 98 hexachloraobenzene
34B 12b hexachloroethane
11iB i8B bis(2-chloroethyl)ether
16B 208 2-chloranaphthalene
20B 25B 1,2-dichlorobenzene
21B 26B 1,3-dichlorobenzene
228 278 1,4~dichlorobenzene
23B 288 3,3’dichlorobenzidine
278 35B 2,4~-dinitrotoluene
288 368 2, 6~dinitrotoluene
298 378 1,2~-diphenylhydrazine
31B 398 fluoranthene
17B 40B 4-chlorophenyl phenyl ether

| Analytical Serv
Results by Sample

FRACTION 02A  TEST CODE M&2) B NAME Method 629 Base/Neutrals
Date & Time Collected 02/29/86

REPORT

e N g, ¢ — —

LAB & 86-02-171

02/27/86 ANALYST
03/12/86 INSTRUMENT

RESULT NPDES SCAN EPA

ND i 41B 61B
ND é 43B 628
ND | 42B 63B
ND E 138 &66B
ND E 158 &7B
ND E 26B 1178 6&8B
ND ! 29B 69B
ND E 248 70B
ND | 258 71B
ND 5 SB 72B
ND E 6B 738
ND ! 7B 748
) i 9B 75B
ND E 188  76B
___ND i 2p 778
ND { 3B 78B

Cateqory
MM VERIFIED BY LAY
5100 COMPOUNDS DETECTED ___1
COMPOUND RESULT
N—-nitrosodimethylamine WG
N-nitrosodiphenylamine o
N-nitrosodi-n-propylamine T
bis(2-ethylhexyliphthalate D
butyl benzyl phthalate HE
di-butyl phthalate 1 J
di—-n—octyl phthalate tE
diethyl phthalate N
dimethyl phthalate 'NU
benzo(alanthracene A 1%
benzo(alpyrene D
benzo(brfluoranthene = £i8]
benzo(k}ifluaranthene # WG
chrysene A HE
acenaphthylene ND
anthracene B D
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PAGE 11 malytical Serv  — REFORT LAB # 86-02-171

RECEIVED: 02/26/86 | Results by Sample Continued From Above

SAMPLE ID E-3ABN H20 FRACTION 02A  TEST CODE M625 B NAME Method 625 Base/Neutrals

| - Date & Time Collected 02/29/B4 Category

14B 41B 4-bromophenyl phenyl ether ____ ND ! 8B 798 benzo(ghilperylene ____HD
128 42B bis(2-chloroisopropyllether ___ ND : 328 80B fluorene _ NI
10B 43B bis(2-chloroethoxy)methane ____ _ND : 44B e1B phenanthrene B ____ ND
348 528 hexachlorobutadiene ____ ND ' 198 82B dibenzo(a,h)anthracene _____l_lg.
358 538 hexachlorocyclopentadiene _____ND | 37B 838 indeno(1,2,3-cdipyrene 219
368 . 54B isophorone ____ND : 458 84B | ; pyrene __ _WND
39B 558. naphthalene ____ND :
40B 56B nitrobenzene ___ ND :

SURROGATE RECOVERIES

NOTES

SCAN CODE RESULT

488 BS1 dS5-nitrobenzene 106

_749 BS2 2-fluorobiphenyl 112

1325 BS3 di14—-terphenyl 114
BS4 dlo—biphengl

AND DEFINITIONS FOR THIS REPORT.

SCAN = scan number or retention time on chromatogram.

All results reported in ug/l unless otherwise specified.

ND = not detected at EPA detection limit method 625, (Federal Registev, 10s26/84;%.
.benzo(b)fluoranthene and benzo(k)fluoranthene co—elvute. '
benza(al)anthracene and chrysene co—-elute in high concentrations.

BT ee . ey —— K—,'! my
e R W e &S L3
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PAGE 12 ~ Analytical Serv REPORT LAB # 86-02-171

RECEIVED: 02/26/86 - Results by Sample Continued From Above

SAMPLE ID E-3ABN H20 - FRACTION 02A  TEST CODE M&23 B NAME Nethod 620 Base/Neutrals
~ Date & Time Collected 02/29/86 Category

B = anthracene and phenanthrene co-elute in high concentrations.

BL = detected in reagent blank; background subtraction not performed.

J = estimated valuei less than method detection limit.

CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection
limits should be multiplied by conc. factor.
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PAGE 13 o ~ Analytical Serv REPURT LAB # 86-02-171
RECEIVED: 02/26/8 | Results by Sample _
SAMPLE ID Reagent Blank H20 BNA FRACTION Q3A  TEST CODE M&20 A NAME Method 625 Acid Compounds
- Date & Time Collected not specified Category
DATA FILE 5CU02171C03 DATE EXTRACTED 02/27/86 ANALYST MM VERIFIED BY LAV
CONC. FACTOR ______ 1 DATE INJECTED 03/12/84 - INSTRUMENTY 5100 comMPQUMDS DETECTED ___ &
NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT
11A 21A 2:4,6-trichlorophenol ND | 7A S8A ' 4-nitrophenol NE
'BA 22A 4-chloro~3-methylphenol ND ; oA S59A 2:4~-dinitrophenel HE
1A 24A 2—-chlorophenol __ _ ND ; 44 60A 2-methyl—-4,6~dinitrophenol e
2A 31A 2,84-dichlorophenol ND ; QA b64A ' pentachiorophenol ]
3A 34A 2,4-dimethylphenol ND ; 10A 6H3A phenol HE

&A S57A 2-nitrophenal ND

SURROGATE RECOVERIES

SCAN CODE COMPOUND RESULT

3795 AS1 dS5-phenol 794

272 AS2 2-~fluorophenol 76%

2692 AS3 2: 4, 6-tribromophenol__ 1456%4

AS4 d3—-phenol
NOTES AND DEFINITIONS FOR THIS REPORT.
SCAN = scan number or retention time on chromatogram.
All results reported in vg/]l unless otherwise specified.

N e ) &8 & B 3 s Em 6D
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PAGE 14 g Analytical Serv REPORT LAB # 86-02-171
RECEIVED: 02/26/86 Results by Sample Continued From Above
SAMPLE ID Reagent Blank H20 BNA FRACTION Q3A  TEST CODE M&29 A NAME Method 620 Acid Compounds
| Date & Time Collected not specified Category

ND = not detected at EPA detection limit method 625, (Federal Register, 11/26/84).
BL = detected in reagent blank; background subtraction not performed.
J = estimated value; less than method detection limit.

CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection
limits should be multiplied by conc. factor. '
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PAGE 15 Analytical Serv REPORT LB # 86-02-17]

RECEIVED: -02/26/86 Results by Sample
SAMPLE ID Reagent Blank H20 BNA FRACTION 034 mwmmnmwmmmmwmw
| Date & Time Collected not specified Cateqory
DATA FILE 5&002!71003 DATE EXTRACTED 02/27/86 ANALYST MM | VERIFIED BY La¥
CONC. FACTOR 1 DATE INJECTED 03/12/86 INSTRUMENT 5100 COMPOUNDS DETECTED __G
NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT
1B | iB acenaphthene ND f 418 618 N-ni¢trosodimethylamine (18]
4B SB benzidine ND g 438 &2B N-nitrosodiphenylamine HD‘
44B 8B 1,2, 4-trichlorabenzene ND ; 42B 63B N—nitrqsodi—n—propglamine ML
338 9B hexachlorobenzene ND % 138 &6B bis(2-ethylhexyliphthalate HD
368 12B hexachloroethane ND E 158 &78 butyl benzyl phthalate NE
11B 18B bis(2-chloroethyllether ND ; 268 &8B di-butyl phthalate 2]
16B 208 2-chloronaphthalene __ ND ; 298 &9B di-n-octyl phthalate W
208 258 1,2-dichlorobenzene ND % 248 708 diethyl phthalate RN
218 268 1,3-dichlorabenzene ND % 2sB 71B dimethyl phthalate ____ MG
228 ‘ 278 1,4-dichlorobenzene -ND g oB 72B | benzo(alranthracens A e
23B 288 S.S'dichlorobenzidine ND E &8 73B benzof{alpyrene RN
278 358 2,4~dinitrotoluene ND ; 7B 74B benzo(bl}fluoranthene HE
2868 36B . 2: 6-dinitrotoluene ND E 9B 758 benzo(k})fluoranthene # ND
298 37B 1,2-diphenylhydrazine _ ND E 188 768 chrysene A G
318 398 fluoranthene ND E 2B 77B acenaphthylene ML
178 40B 4-chlorophenyl phenyl ether ___ ND 5 3B 788 anthracene B ___ KNG

(i e s CE
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PAGE 16 Analytical Serv REPORT LAB & 84-02-171
RECEIVED: 02/26/86 Results by Sample | Continued From Above
SAMPLE ID Reagent Blank H20 BNA FRACTION 03A  TEST CODE Mé23 B NAHE Method &29 BaselNeutrals
- Date & Time Collected not specified Category
14B 41B 4-bromophenyl phenyl ether ___ ND | 88 798 benzo(ghilperylene MG
12B 42B bis(2-chloroisopropyllether ND : 328 80B fluorene ____ NI
10B 43B bis(2-chloroethoxy)methane ____gg_ 44B 81B phenanthrene B ___ HD
348 528 - hexachlorobutadiene ____ ND 198 828 dibenzo(a, hjanthracene
358 o3B hexachlorocyclopentadiene ND : 378 838 indeno(1,2,3-cdl)pyrene ?
38B 54B isophorone ___ND 4sB 84B ' pyrene ___NO
398 55B naphthalene ____ ND l
40B 5B nitrobenzene ____ ND ‘ :

SURROGATE RECOVERIES

SCAN CODE : RESULT

_488 BS1 d5-nitrobenzene 102
_74%2 BS2 2—-fluorabiphenyl 104
1324 BS3 dl4—-tevphenyl 128

BS4 di0-biphenyl

NOTES AND DEFINITIONS FOR THIS REPORT.

SCAN = scan number or retention time on chromatogram.
All results reported in uq/l unless otherwise specified.
ND = not detected at EPA detection limit method 625, (Federal Register, 10/26/84).
# = benzo(b)fluoranthene and benzo(k)fluoranthene co—-elute.
A = benzo(a)anthracene and chrysene co—-elute in high concentrations.
te”
{
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PAGE 17 Analytical Serv REFORT LAB & 86-02-171
RECEIVED: 02/26/86 Results by Sample Continued From Above
SAMPLE ID Reaqent Blank H20 BNA FRACTION 03A  TEST CODE M&25 B NAME Method 625 Base/Neutrals
- Date & Time Collected not specified Category
B = anthracene and phenanthrene co—elute in high concentrations.

BL = detected in reagent blank; background subtraction not performed.

J = estimated value; less than method detection limit. .

CONC. FACTOR: indicates dilution of sample if greater than one (1). Minimum detection
limits should be multiplied by conc. factor. :
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PAGE 1 Analytical Serv REPORT LAB # 85-02-139
RECEIVED: 02/25/86 03/21/86 11:30: 15
REPORT Radian PREPARED Radian _Analytical Services \\ )‘“
70 BlL._ 4 BY 8501 MoPac Blvd. \x/ _\) ]‘lj by
Auvstin ' P.0. Box 9948 VWAL oy
' Austin, Texas 78766 CERTIFIED BY
ATTEN Robert Wallace ATTEN
PHONE (512) 454—-4797 CONTACT GRIMSHAW
CLIENT LINCOLN SAMPLES _&
CUMPANY Lincoln Properties
FACILITY
##Sample showed interference.
BOD data received by phone from Aqualab.
WORK ID 100 Congress_ Av.
TAKEN WH. JM )
TRANS WH Footnotes and Comments
TYPE
P.0. # 229-025-06-20 #_Indicates a value less than 9 times the detection_limit.
INVOICE under separate cover Potential error for such low values ranges befween

90 and 100%.

@ Indicates that spike recovery for this analysis on the
specific matrix was not within acceptable limits indicating
an_interferent present.

SAMPLE IDENTIFICATION Analytical Serv TEST CODES and NAMES-used on this report

01 11 AG E Silver, ICPES NI E Nickel. ICPES

02 E1 AS GA_ Arsenic, low level PB GA_ Lead, low level

03 E2 BA E Barium., ICPES . PHEN A Total Phenolics

04 B1i BAans Biological Oxygen Demand PH A pH -

05 12 B E Boron, ICPES SETS A Settleable Solids

05 E3 : ch E Cadmium:  ICPES SE GA_Selenium, low level —_
CH20 Formaldehyde S04_IC Sulfate IC -
CL IC Chloride IC ' . IDS A_Total Dissolved So0lids
CMTOTA Total Cyanide YPO4 A TYotal Phosphate -
COD A Chemical Oxyqen Demand ISS A Total Suspended CSolids
CR_E Chraomium, ICPES IN E Zine, ICPES

CUE_ _Coapper, ICPES

DG3020 Digestion by Method 3020
DG&0O10 Digestion by Method &010
HG CA HMercury, Cold Vapor

MN E__ Manganese. ICPES
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RECEIVED: 02/23/86

Analytical Serv

™~ REPORT
Results by Sample

LAB # B86-02-132

SAMPLE 1D 11

Date & Time Collected 02/24/86 Category

AG E 0.002%¢ AS GA__ 0.012% BAE 0.18 BODY 12 BE 0.28 CDE_~ 0.1

ug/ml ug/ml ug/ml mg/L ug/ml . ug/al

CH20 0.20 CL_IC 76 CNTOTA 0.09 CUD_A ¢ (RE 0.022¢ -CU_E 0. 008

mg /L mg/L . mg/L - | mg/L uq/@} - ug/ml

DG3020_03/06/86 DG6010_03/18/86 HE CA__ €. 0002 MNE 0.004 NIE 0.045 PB_GA__ 0.00%
date complete date complete : ug/ml’ . ug/ml ug/ml ug/ml 5
PHEN_A__ 0.010% PHA 8.80 SETS_A {1 SE_GA <.003 S04_ IC 280 TDS A 720
mg /L pH units ml/L ug/ml mgfL mg /L 5
TPO4_A 0.26 TS5 A 17 INE 0.074 I
mg/L as P mg/L vg/ml :
SAMPLE ID El SAMPLE # 02 FRACTIONS: A.B.C.D.E/F/G :
Date & Time Collected 02/24/84 Category :

AG_E ¢. 002 AS_GA 0.10% BAE 0.033 BODS d BE 00 CDE <. 00 ’

ug/ml ug/ml} ug/ml mg/L ug/ml ug/ml
CH20 0.07 CL_IC 71 CNTOTA___ 0.01% COD_A ¢ CRE 000 CUE L. 001 i
- mg/L mg /L mg/L mg /L ug/ml ug/ml
DG3020 03/06/86 DGA010_03/18/86 HG CA_ 0.0004% MNE 0.022 NI E .003 PB GA__ 0.003% !
date complete date caomplete ug/ml ug/ml ug/ml ugsml ¢
PHEN A__ 0.20%#% PHA 8.83 SETS_A RSS SE_GA <. 003 SU4_IC___ 200 TDS_A 680 |
mg/L pH units , ml/L ug/ml mg /L mg /L

C omm ome am @ mm 7

m!.ﬂ--@---
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PAGE 3 ~ Analytical Serv REPORT LAB # 86-02-130
RECEIVED: 02/23/B6 Results by Sample Continued From Above
' TPO4.A_ 0.20 T55.A $ INE__ 0.012 i
f mg/L as P ' mg/L ug/ml i
i SAMPLE ID E2 SAMPLE # 03 FRACTIONS: AB.C.D.E/F.iG o
§ | Date & Time Collected 02/24/86 Category :
 AG E 0.002% AS_GA 0.027 BAE 0.009 BODY 4 BE 00 CDE < Q_Q;“
E ug/ml ug/ml ug/ml mg/L ug/ml ug/ml f
i CHZ0 0.09 CLIC__ 76 CNTOTA__ 0.01% COD A 19 CR_E 0.016% CUE 0.004% |
E mg/L ‘ mg/L mg/L mg/L yg/ml ug/ml f
i D63020_03/06/86 DGA010 03/18/86 HG CA_ <. 0002 MN E 0.024 NI E 0.044 PB GA___ 0.004% |
f date complete date complete ug/ml ug/ml ug/ml ug/ml f
i FHEN A 0.008% PH A 8.71 SETS A €1 SE-GA €. 003 S04_IC 20 TDS A 290
. E mg/L pH units ml/L ug/ml mg /L mg /L 5
i TPO4_A 0.13 TS5 A 6 INE 0.010% ?
_ f mg/L as P mg/L ug/ml - F
i SAMPLE 1D Bl SAMPLE # 04 FRACTIONS: A/B,C,D.E,F.G i
g Date & Time Collected 02/24/86 Category g
1 AG E 0.006% AS GA <. 003 BAE 0.001% BODS 8 BE L0 CDE 002
E ug/ml ug/ml ug/ml mg/L ug/ml ug/ml 5
i CHE0 0.13 CL_IC {1 CNTOTA ¢0f CoDA__ 13 CRE 000 CUE 0. Q0a%
i mg/L mg/L mg/L mg /L ug/ml ug/ml |
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PAGE 4 Analytical Serv REPORT LAB & 86-02-13%

RECEIVED: 02/20/86 Results by Sample Continued From Above

1 ' !
i D63020_03/06/86 DG&010_03/18/86 HG CA__ <. 0002 MN_E 0.021 NI E <.003 PB_GA__ 0. 0Q02% .
f date complete date complete ug/ml ug/ml ug/ml ug/ml :
i PHEN_A__ <. 000 PHA 8.82 SETS A <1 SE GA__€.003¢ S04 IC {1 T0S.A_ A
E mg/L pH units ml/L ug/ml mg /L mg/L E
i TPO4_A (02 TS5.A 3% INE €. 003 }
E mg/L as P mg/L vg/ml ’
i SAMPLE ID 12 SAMPLE # 00 FRACTIONS: A.B,C,D.E\F: G i
i | Date & Time Collected 02/25/86 Category :
' !
i AG_E 0.004% AS GA_ _ 0.008% BAE 0.061 BOD3 ? BE 0.24% CD_E L. 002 |
E - ug/ml ug/ml ug/ml mg/L ug/ml ug/ml E
i CHZO0 0.42 CL_IC 78 CNTOTA 0.07 COD_A 21 CRE__ 0.007% CUE 0.009
i . mg/L . mg/L mg/L mg/L ug/ml u3/ml S
 DG3020_03/06/86 DEA4010_03/18/86 HG_CA___ <. 0004 MN_E 0.043 NI E 0.009% PB_GA 0. 008 ¢
E date complete date complete ug/ml ug/ml ug/ml ug/ml |
i PHEN_A___ 0.029 PHA 8.42 SETS A {1 SEGA_. <003 SO4_IC 220 TDSA 4580 3
E mg/L pH units ml/L ug/ml mg /L mg/L E
 TPO4 A 0.03% TS5 A 38 INE 0.032 1
! mg/L as P mg/L ug/ml H

En e e C3 Em Rz Em em co memm o
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PAGE 5 Analytical Serv  — REPORT LA # B4-02-155

RECEIVED: 02/23/86 Results by Sample |

\ SAMPLE ID E3 | ~ GAMPLE & 06 FRACTIONS: A.B.C,D.E/F\G i
§ | Date & Time Collected 02/25/86 Category f
i AG_E 0.009% AS GA__ 0.010% BAE 0.061 BODS 1 BE .00 CDE <. 002 1
! ug/ml ug/ml ug/ml mg/L ug/ml. ug/ml
i CH20 0.20 CL_IC 80 CNTOTA ¢.01 CODA 13 CRE 0.006% CUE 0.002% 4
i mg/L mg/L mg /L mg/L ug/ml .uwg/ml 4
i DG3020_03/06/86 DG6010 03/18/86 HG CA__ €. 0002 MN E 0.024 NI E L.003 FB_GA 0.008

| date complete date complete ug/ml ug/ml ‘ ug/ml ug/ml |
5 PHEN A__ <. 003 PHA 8.98 SETS A {1 SE_CGA €.003 504_IC 240 TDS A_ 780
f mg /L pH units ml/L ug/ml mg /L mg /L E
5 TPO4 A 0.00% TS5 A 12 INE 0.016 i
H mg/L as P mg/L ug/ml E
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